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INTRODUCTION. 

\ 

The present ezhibition is prineipally intended to give 
an idea of the stage of development reaehed by the mar- 
vellons proeesses for prodneing printable bloeks and plates, 
known under the eolleetive name of The PhotoMeehanieal 
Proeesses^ and to illnstrate the means by which they attain 
their results, so far as that ean be done within the limits 
imposed, and without divnlging the roany trade-seerets 
which still, either really or apparently, envelop many of 
them. 

As these modem proeesses, however, eannot be under- 
stood without some knowledge of those that preeeded 
them, it has been thought advisable to add illnstrations 
also of those of the older proeesses of which speeimens 
were obtainable. The exhibition offers, therefore, a suc- 
einet history of the means used to prodnee bloeks and 
plates from which impressions ean be made in a press or 
otherwise, from the i^th century, when these proeesses 
were first extensively praetieed, down to our own time. 
Attentive study of the material snbmitted will show that 
the teehnieal aim, steadily held in view, has been and is 
the substitution of the forees of natnre for the aetivity of 
man. This aim is most elearly expressed in the announce- 
ment of the prize for a seientifieally reliable reproductive 
proeess, offered by the Duc de Lnynes in 1856. " It is," 
says this announcement, "with a view to hastening the 
moment, so much desired, when the proeesses of printing 
or of lithography shall permit the reprodnetion of the 
marvels of photography, without the intervention of the 
human hand in the design, that M. le Duc de Luynes 
. . . has established a prize." This aim has not, indeed, 
been reaehed absolntely as yet, but eonsiderable progress 
towards it has been made, as this exhibition testifìes. 
Goneèming the possibility of final aehievement, the wisest 
course will be to abstain from all speenlation, and to hold 
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ourselves ready to aeeept such answer as the future may 
bring. Nor would it be permissible here to enter upon a 
discussion as to the eífeet which these new proeesses may 
have upon the older ones. It may be said, however, that 
the two differ very deeidedly in their intelleetnal aims, 
however elosely they may agree in the teehnieal. The old 
proeesses, in their highest development, are artistie and 
give free seope to the personal element. The modern 
photo-meehanieal proeesses, in tJuir .iighest development, 
are seientifie, and seek to eliminate the personal element. 
The former, therefore, are — or at least may be — them- 
selves a form of art, while the latter are its servants, 
whose merit is measured by the degree to which they find 
it possible to repress their own individnality. 

The exhibition is divided into five parts : — A. The 
older ýroeesseSy invented up to the beginning of the igth 
century. B. Substitute proeesses^ which try to reaeh the 
results of the older proeesses at a less expenditure of 
mannal labor, but as yet without photography. C. Pho- 
tographie proeesses^ which either depend entirely on the 
aetion of light upon eertain snbstanees for the making of 
the picture as well as for its reprodnetion, or which repro- 
duce and mnltiply an already existing pietnre by the same 
means. D. Photo-meehanieal proeesses ^ the aim of which 
it is to produce, either ft"om natnre or from works of art, 
by photographie aetion, plates, bloeks, or monlds, to be 
used for the mnltiplying of pictures in the press, that is 
to say, by meehanieal means. E. Draiving for photo- 
meehanieal process-work, This division does not eome 
strietly within the seope of thè exhibition, as it represents 
a pnreiy artistie adivlty preliminary to the proeess itself. 
As, however, this kind of drawing is almost vvholly an out- 
eome of the photo-meehanieal proeesses, — althongh its 
first efforts were prompted by the substitute proeesses, — 
it has a well-defined right to a plaee here. The "half- 
tone proeesses " have, indeed, done away with the neees- 
sity for much proeess drawing, but it is still largely prae- 
tieed, and some knowledge of the means employed may, 
therefore, be of use to young artists, many of whom find 
a first source of ineome in the making of drawings of this 
sort. 
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The teehnieal notes nnder the different headings of the 
catalogue are neeessarily of the most meagre kind. They 
will, however, be snffieient, in eonneetion with the speei- 
mens shown, to give an idea of the príneiples involved, 
which is allÀat is aimed at. In examining the speeimens, 
it must be borne in mind that the pnrpose of the exhibition 
is distinetly teehnieal^ and that the illnstration of teehnieal 
points had to be made the íirst eoisideration, althongh the 
beanty of the resnlts reaehed has also been kept in view 
wherever it was possible. Finally, it may be well to state 
that the exhibition does not nearly exhaust the snbjeet 
with which it deals. The number of proeesses invented 
within the last thirty years is almost innumerable. It is 
believed, however, that most of the successful proeesses 
— successful, that is to say, either temporarily or perma- 
nently — are represented. 

The Museum of Fine Arts is indebted to the U. S. 
National Museum and, throngh Prof. C. F. Ghandler, to 
Columbia College, as well as to Miss Laura Noreross, and 
Miss M. J. Fenderson, of Boston, Mr. Jas. D. Smillie, of 
New York, Mr. F. E. Ives, of Philadelphia, Mr. T. W. 
Smillie, of Washington, and Messrs. H. R. Blaney, E. F. 
Fenollosa, Thomas Gaffield, Geo. A. Goddard, E. H. 
Greenleaf, Walter F. Lansil, Chas. G. Loring, J. B. 
Millet, Walter Rowlands, Pierre Thurwanger, and Chas. 
A. Walker, of Boston, for the loan of valuable speeimens. 
A list of the bnsiness houses who have direetly contributed 
to the exhibition is given on p. vi. 

The private eolleetion of the undersigned has also been 
largely drawn upon. 

The nndersigned will deliver two leetnres on the photo- 
meehanieal proeesses before the Soeiety of Arts, at the 
Massaehnsetts Institnte of Teehnology, on the evenings 
of Jannary 14 and 28, at 8 o'eloek. The admission to 
these leetnres is free. 

S. R. KOEHLER. 
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A. THE OLD PROGESSES. 

There are thiee possibilities in the production of bloeks 

and plates to be used as printing fonns in the press, aeeord- 

ing to \vhichall printing proeesses are elassiíìedas : — (i.) 

Relief ýroeesses ; ( 2 . ) intaglio proeesses ; ( 3 . ) planographie 

proeesses. 

The relief proeesses prodnee bloeks, generally of 
wood, but oeeasionally also of other material, of which those 
parts which are to earry the printing ink are left standing 
in relief above the body of the material out of which they 
are made, while the parts which are to show white in the 
printed picture are cut away. If such a bloek is inked on 
the snrfaee of the parts left standing, eare being taken to 
keep the ink out of the hoIlows, or parts cut away, and a 
pieee of paper or other snitable material is pressed against 
the bloek so inked, the resnlt will be an impression. The 
prínting proeess, in this ease, is a stafnping proeess, 

The intaglio proeesses produce plates, generally of 
metal, but oeeasionally also of other material, in which 
the parts that are to earry the printing ink are intagliated 
(cut in), so that they form hollows, while those parts which 
are to show white in the printed pietnre are left standing. 
If such a plate is inked so as to íìll the intagliated parts 
with the ink, and, after the surface has been earefnlly 
eleaned to remove all superíluous ink from it, a pieee of 
paper or other snitable material is pressed against it, the 
resnlt will again be an impression. But, instead of a 
stamping proeess, the prínting operation is, in this ease, an 
embossing proeess, 

The planographio proeesses {planns^ plane, graphein^ 
to write, to grave), finally, use printing snrfaees that are, 
essentially ai least, flat. The designs prodneed upon these 
snrfaees aeeept the printing ink, whereas those parts which 
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are to show white in the printed picture reftise it under 
the eonditions utilized in the printing proeess. The pro- 
duction of the designs involves ehemieal aetipn, and the 
printing proeess depends upon physieal properties. It 
stands to reason that, if such a siirfaee is inked under the 
proper eonditions, and a pieee of paper or other snitable 
material is pressed against it, the resnlt, as in the two pre- 
eeding eases, will be an impression. The materials used as 
printing snrfaees in the older planographie proeesses are 
stone {lithograýhy)^ or metal, eommonly zine \zincography) . 
To these materiais the photo-meehanieal proeesses have 
added glutinous snbstanees {eollographie proeesses). 

1. Relief bloek, intaglio plate, and planographie printing sur- 
faee, in sehematie representation, showing how two lines of different 
width are prodneed, (a.) by leaving them standing in relief, (^.) by 
cutting them into the plate, (í-.) by drawing (hem on the snrfaee. Note 
that in ó the lines diff er not only in width, but also in depth, and that 
consequently in the impression prodneed there must be, not only a dif- 
f erenee in width, but also in the quantity of ink deposited on the paper, 
whereas in a and c, which print from the surface, there is only differ- 
enee of width. This is one of the reasons why impressions from in- 
taglio plates are rieher than those from relief bloeks or planographie 
surfaces. 

a. Impmsions ftom a relief bloek, one of them without ink, 
printed, purposely, with a soft overlay on moist paper, to show that 
prínting from such bloeks is a stamping proeess. In actual prínting the 
impression is kept as ilat as possible. 

3. Impression from an intaglio plate, without ink, to show 
that prínting f rom such plates is an embossing proeess. This embossing 
of the lines, which causes them to stand out above the paper, and to 
throw a shadow, is another reason of the greater ríehness of impres- 
sions from intagliated plates, as eompared with impressions from the 
snrfaee. Great eare is therefore taken in fine printing to prevent the 
ernshing of the lines. (No nninked impression from a planographie 
surface is shown, as such an impression would prodnee no resnlt.) 

4. Positive and negative impressions from a relief bloek. 
For the positive impression the bloek was inked on the snrfaee, as 
usual; for the negative impression it was inked in the hollows, like an 
intaglio plate. 

5. Positive and negative impressions from an intaglio plate. 
For the positive impression the plate was inked in the hollows, as 
usual; for the negative impression it was inked on the snrfaee, like a 
relief bloek. It will be seen that in these two eases, Nos. 4 and 5, the 
method of inking and the results reaehed are the exact opposites. (No 
such opposite results ean be obtained from a plaPAgraphie surface.) 
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I. RBLIEP PROGBSSES. 

I. Wood-cutting (and relief engraving on metal). 
Printing from relief bloeks cut or engraved for the pnrpose 
seems to be the oldest method applied to the prodnetion 
of pietnres by meehanieal means. It may be said that, so 
far as £urope is eoneemed, such printing was íìrst more 
extensively praetieed in Germany and the Netherlands 
about the beginning of the i^th century. The oldest 
dated pietnres printed from relief bloeks, so far known, are 
the"Virgin," of 1418, in the Brussels Gabinet, and the 
"St. Ghristopher," of 1423, in the possession of Earl 
Spenser. As a rule, these bloeks, from the beginnings of 
the art to the end of the i8th century, were executed on 
wood, — such as eherry, pear, ete, and in later times box- 
wood, — cut in the direetion of the fiber, that is to say, on 
planks. The tools used were knives. The aim of these 
wood-^/j, properly so ealled, was the reproduction of 
designs in blaek lines on a light gronnd, or, in other 
words, of drawings in lines. As ihese cuts were in many 
eases actual faesimiles of such drawings, they are eom- 
monly spoken of as blaek-line faesitnile work. The draw- 
ings were usually executed upon the plank in pen and ink, 
or soroetimes on thin paper, which was pasted on the 
wood faee downward, and the task of the wood-cutter was 
eonfined to the entting away of the wood between the 
lines of the drawing. Sometimes relief bloeks were exe- 
cuted also on metal, in which ease gravers were used 
instead of knives. 

6. Methods of entting wood for relief bloeks : — (<z.) in the 
direetion of the fiber or grain, as for the old wood-í«// (^.) aeross the 
íìber or grain, as f or modern vfooá'engraving. 

7. Knives used by the old wood-cut)ters. Enlarged from the 
representations of tools which often aeeompany the monograms of the 
wood-cutters on old cuts. Fignre a is the most eommon form. 

8. Knives used by Papillon. From his *^ Traité de la gravure 
en bois," Paris : 1766. 

g. A z6th Century Wood-cutter at Work. The oldest represen- 
tation of the kind known. From Jost Amman's " Beschreibung aller 
9tande,"Francfort: 1568. (Faesimile.) 

10. PapiUon's Way of Holding the Knife. From his "Traité," 
Paris: 1766. 
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11. A cut wood-block, probably of the i^th centuiy and of 
Freneh origin, wìth a (modem) impression from it. 

12. A i5th Century Printer at Work, showing the press and the 
method of inking with balls. (The earhest impressions from wood-cuts 
were probably obtained by nibbing the paper on the baek, as it lay on 
the bloek.) 

13. The St. Ghristopher of 1423. (Faesimile.) 

14. Four cut8 from Diirer's "Little Passion." Pnblished 151 1. 

15. The Virgin with the Apple, adored by Angels. Designed 
by Dfirer. Dated 15 18. 

16. Battleseene. From " Der Weisskunig." Designed by Hans 
Biirgkmair abont 15 10. 

17. Four cuts £rom Holbein's ** Imagines mortis." Cut by 
Hans Lutzelburger. From the Basel edition of 1554. (The fírst edition 
is Lyons: 1538.) 

18. Portrait of Sebastian Sergins. Italìan wood-cut. Pub- 
lished at Verona, 1540. 

19. The Temptation of Ghrist. Cut by C. Jegher, about 1630, 
from a design by Rnbens. 

20. Six Rewards of Merit. Cut by J. F. G. IJnger (died 1804), 
from designs by J. W. Meil. 

2. Old White-Line Work. (Dotted prints ; manière 
eriblée.) The relief bloeks engraved on metal, mentioned 
in the preeeding paragraph, imitated drawings in d/ack 
lines^ like the wood-cuts. The naturai result, however, 
of the graver, when used for the production of relief 
bloeks, is the white line, The graver removes the wood 
or metal along its path. If, after a line with the graver 
has thus been drawn, the snrfaee of the bloek is inked, 
it prints blaek, while the line, being free from ink, shows 
white. The white line forms the starting point of modern 
vìooá-engraving, but it was ntilized to some extent also 
towards the end of the i^tb and at the beginning of the 
i6th eentnry, probably by goldsmiths who found it desir- 
able to prodnee relief bloeks for printing, but preferred 
to use the materials and the tools familiar to them, that is 
to say, metal and gravers and punches. With the gravers 
they cut the lines, and with the pnnehes they prodneed the 
dots which are seen in many, althongh by no means in all, 
of these prints, and from which they have been named 
dotted prints, These dots, however, are merely an ineident, 
the ehief eharaeteristie being that both the dots and the 
lines are relieved white on a dark gronnd, the white lines 
often erossing one another, as in modern wood-engraving^ 
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while blaek lines on a white gronnd are used only in the 
high lights, where they eannot be avoided. It is more 
than likely, therefore, that these bloeks were engraved on 
metal by goldsmiths, and the predileetion for ornament 
apparent in many of them points in the same direetion 
(see No. 22). Oeeasionally, however, wood was evidently 
used. An example of dotting on wood is snpplied by the 
bloek here shown (see No. 11), in ìts npper left hand 
eorner (upper right in the ìmpression). Another elass of 
old white-line work is illnstrated by No. 24. 

21. St. Ann with the Virgin and Child. 

22. The Crowning of the Virgin. Golored by hand. 

23. The Crucifixion. Golored by hand. A very instructive spee- 
imen, as it is worked almost entirely in white lines, either parallel or 
erossing one another. 

24. St. Franeis writing in a Garden. 

3. Modern Wood-£ngraving. The old víOoà-cutter 
worked with knives on planks, the modern ytooá'mgraver 
works with gravers and similar tools on wood cut aeross 
the grain (see No. 6). The old blaek-line wood-cuts are 
essentially faesimiles of drawings. With the introdnetion 
of modern wood-engraving the white line eame into use, it 
being, as before stated, the natural resnlt of the graver 
wheri used for the prodnetion of relief bloeks. Fnrther- 
more, the white line led to the development of iint engrav- 
ing (see No. 39). While, therefore, the old wood-cutter 
had only one resonree, the blaek line^ the modern wood- 
engraver has three, the blaek line^ the white Hne, and tints 
in infinite variety. It was the development of tint en- 
graving which enabled the modern wood-engraver to sug- 
gest the effeets of painting, The introdnetion of the 
graver and of wood cut aeross the grain, and of their 
resnlt, the white line, is generally eredited to Thomas 
Bewick (b. 1753, d. 1828), who was the first to make 
extended use of these means, althongh isolated attempts 
in the same direetion had been made before. With the 
introdnetion of the white line, the methods of plaeing the 
design on the bloek also underwent a ehange. The draw- 
ings in line were first superseded by washed drawings, and 
tbese by photographs on the wood, As washes and photo- 
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graphs naturally give masses only, it was left to the 
engraver to find his own lines, so that his work made 
much greater demands upon his skill than that of the old 
wood-cutter. In the speeimens shown (Nos. 40-53), the 
rieh resonrees of modern wood-engraving are well illus- 
trated. No. 40 is essentially white-line engraving in Be- 
wick's manner. Nos. 41 and 42 are blaek-line work from 
drawings. No. 43 is partly blaek-lìne work in imitatìon 
of eopper-plate engraving, in eombination with white line. 
Nos. 44 to 53 show all the means at eommand in various 
eombinations. 

25. A box-wood bloek, as prepared for engravers. The graver 
lines cut into the bloek, blaekened with ink, in one of its eomers, show 
elearly the production of the white line, 

26. A wood-block with a washed drawing on it. 

27. A wood-block with a photograph from nature. 

28. Tools used by wood-engraver8. The printed sheet shows 
the great variety of tools from which the engraver ean ehoose, not only 
aeeording to the kind of work to be done, but also aeeordìng to his 
individuality. The gravers f ormed part of the outfit of the late Frederie 
Juengling. 

29. Way of holding the graver. 

30. Ronting-maohine. Used for entting away large portions 
of Ihe bloek that are to show white in the impression. 

31. Modem Wood-Engraver at Work. From Harper's Mag- 
azine. 

32. Eng^aved wood-block, with proof from ìt. From the John 
Andrew & Son Go.'s establishment. (The oríginal from which the bloek 
was engraved hangs above the ease.) 

33. Eleetrotype from the bloek, No. 32. Wood-engravings are 
almost invariably printed from eleetrotypes (except for proofs), as the 
bloek itself could not stand the wear and tear of a large edition. To 
obtain an eleetrotype, a wax mould is made from the engraved bloek, 
and upon this eopper is deposited by means of eleetrieity. The eopper 
shell thus obtained is baeked with type-metal, and monnted on a wooden 
bloek. 

34. A Modem Printer prínting Proofs at the Hand-press. 
From Harper's Monthly. — A modem hand-press. 

35. A steam press. All illustrated magazines and books, except 
oeeasionally a " limited edition," are printed from eleetrotypes on steam 
presses which do the inking antomatieally, and throw off from 600 to 
1,000 sheets of from 4 to 64 pages per hour. — In the Press Room. 
From Harper's Monthly. 

36. Proof arid prínt from a wood engraving, "Moming on the 
Marsh," by Geo. A. Teel (The John Andrew & Son Co.), after J. Franeis 
Murphy. The proof was prínted from the original bloek, on Japanese 
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paper, on the hand press. The print is from an eleetrotype, printed on 
the steam press, on book paper. 

37. Underlaying and overlaying. If all engraved bloeks and 
all presses were mathematieally true, the pressnre snffieient on all 
parts of the bloek, and the engraver always absolntely successful in all 
parts of his work, the printing might begin without fnrther preparation 
as soon as the bloek is íìnished. As, however, these eonditions are 
never realized, a good deal depends upon the " makìng ready " by the 
printer. This eonsists in plaeing pieees of paper under the bloek 
{tinderlaying) and arranging others in the press so that they exercise 
unequal pressnre on the bloek from above {overlaying). The proeess 
is illnstrated by the various impressions shown, with the " nnderlay " and 
the " overlay " used. 

38. The Ruling Maehine (a.) is largely used for engraving 
straight and waved lines, radiating lines, eireles, ete. The sample 
sheet (^.) shows the varions kinds of work it is eapable of doing. In 
(r.) the foregronnd is machine-ruled in one direetion, the baekgronnd 
in two direetions. In {d.) all the straight lines in the pieee of maehin- 
ery represented are maehine work. 

39. The Resources of Modern Wood-Engraving (see p. 5). 
First eard: («.) A head in blaek line; (3.) a head in white line; (í.) 
a bit of foregronnd in blaek line; (í/.) a bit of foregronnd in white 
line. Seeond eard : Tints, flat and gradated, eonsisting of parallel lines, 
straight and waved, and mottled tints, prodneed by dots and other 
means. In these tints the proportion of white and blaek prodnees 
valne^ whereas the eharaeter of the lines and dots used prodnees quality, 

40. Hnnting Seene. Engraved by Dr. Alexander Anderson (b. 
1775, d. 1870), after Riedinger. (Reprodnetion.) 

41. Portrait of Erast Keil. Drawn on wood from a photograph 
by Adolf Nemnann; engraved in the establishment of Aug. Nenmann. 

42. The Round Table of Frederie the Great at Sanssonei. 
Engraved by A. Vogel, from a drawing by Adolf Menzel. 

43. Seene from Jenisalem Delivered. Engraved by C. Nesbit, 
18 18, from a drawing by J. Thnrston. 

44. From Dante's Paradiso. Engraved by Pannemaker-Doms, 
from a washed drawing on the bloek by Gnstave Doré. 

45. The Orphan. Engraved by Baude from a painting by Henner. 

46. Sleeping Girl. Engraved by W. J. Linton, from a painting 
by Elihu Vedder. 

47. Winifred Dysart. Engraved by Wm. B. dosson, from a 
painting by George Fnller, photographed on the wood. 

48. The Romany Girl. Engraved by Frederie Jnengling, from 
a painting by George Fnller, photographed on the wood. 

49. The eiose of Day. Engraved by Wm. Miller, from a paint- 
ing by George Inness, photographed on the wood. 

50. Miss Bradley Martin. Engraved by T. Johnson, from a 
painting by Garolns Duran, photographed on the wood. 

51. Evening. Engraved by Wm. Jay Dana, from a painting by 
Gorot, photographed on the wood. The dry-point has been used largely 
on this bloek, espeeially in the foregronnd. 
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52. Old Well. Engraved by Elbrídge Kingsley, from a paintíng 
by J. Franeìs Murphy, photographed on the wood. There is eonsidera- 
ble ronlette work in this engraving. 

53. Portrait of Thomas Jefferson. Engraved by G. Krnell, 
from a paintíng by Gilbert Stiiart, photographed on the wood. Shown 
in two states. 

4. Modern Plank Cutting. For very large work, 
such as posters, planks are still used, but the cutting is 
done with instniments ealled serives (hollow gravers, pine 
tools) and gouges, instead of knives, and with maehines. 

54. Impression from an engraved plank. 

55. Serives and a gouge. 

5. Relief engraving applied to eolor-printing. 
Color-printing from relief bloeks may be said to be older 
than all other kinds of printing, as woven stuífs were 
stamped in eolors long before the i^th century. It is 
worth notìng also that the oldest book with a printed date 
at present known, Fust and Sehoeífer's "Psalter " of 1457, 
is at the same time the first dated speeimen of eolor-print- 
ing. The printing in this book is, however, eonfined to 
ornamental letters. The oldest dated speeimens of pietnre- 
printing in two eolors (blaek and a tint) are a " St. dhris- 
topher " (see No. 57) and a " Venus and Cupid," from 
designs by Lucas Cranach, of the year 1506. Such prints 
in blaek and one or more tints or in tints only (ehiaros- 
curos), were prodneed in eonsiderable nnmbers dnring the 
i6th and i^th centuries. Among the earliest prints in 
positive eolors are Jost de Neeker's "Portrait of Jaeob 
Fugger," and Altdorfer's " Beautiful Mary of Ratisbonne," 
both of the earlier part of the i6th eentnry. Relief bloeks 
for eolor-printing are often engraved on raetal. The 
speeimens shown snffieiently explain the way in which the 
eolors are printed one upon the other to prodnee the fínal 
resnlt. 

56. A set of seven wood-block8, cut by F. W. Gubitz, Berlin, 
about 181 5, íor a eolor-prìnt in seven príntings, with an impression 
from them. 

57. St. ehristopher. Chiaroscuro from two bloeks, from a design 
by Lucas Granaeh. Dated 1506. Shown in two states, blaek only, and 
blaek with a tint. 

58. The Death of Ananias. Chiaroscuro from three bloeks, by 
Ugo da Garpi, af ter Raphael. 15 18. (Date cttt off.) 
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59. The Adoratíon of the Magi. Chìaroscuro from three bloeks, 
by Giuseppe Nieola Vieentino (i6th eentnry), after Parmegiano. 

60. Peaeeand Plenty. Chiaroscuro from two bloeks, dated 1627, 
by Bartolomeo Coriolano, after Guido Reni. 

61. Female Street Sweeper and Ghild. Set of progressive 
proofs from a chiaroscuro of three bloeks, by Branston, after W. M. 
Graig. From Savage's " Hints on Deeorative Printing," Ix)ndon : 1822. 

6a. Landseape. Color-print from fonrteen bloeks, by J. Thomp- 
son, after J. Varley. From Savage's " Hints," London : 1822. 

63. Sure of her Vietory. Color-print from seven bloeks, after 
R. Lotter. Engraved in the establishment of R. Bong, Berlin. 

6. Japanese Wood-Cutting. The reproductive art- 
ists of Japan still adhere to the methods which were in 
vogue in Énrope in the i^th eentnry ; that is to say, they 
use planks and knives, draw their designs on sheets of 
thin paper which they paste, faee downward, on the wood, 
and obtain their impressions by rubbing the baek of the 
sheet as it lies on the bloek. The printing eolors used are 
water eolors, and the bloeks are eharged with them by 
bnishes. Most of the Japanese wood-cuts are eolor-prints 
requiring a large number of impresSions. A speeimen in 
the U. S. National Museum has 33 printings, and aeeord- 
ing td Prof. Fenollosa as many as 120 printings have been 
used. This does not, however, imply the entting of an 
equal nnmber of bloeks, sinee, owing to the method of 
inking, one and the same bloek may be used repeatedly to 
prodnee different resnlts, by painting it partially and in 
diíferent parts with different eolors. Gradations are also 
prodneed, not by the wood-cutter, but by the printer on the 
bloek, with the brush or by wiping. 

64. Cut Japanese wood-block. One of the bloeks used for 
printing No. 69. 

65. Japanese knife, ehisels, ete, used by wood-cutters. 

66. Japanese Wood-cutter at Work. Photograph from a Japan- 
ese water-color drawing. 

67. Japanese Printer at Work. Photograph from a Japanese 
water-color drawing. 

68. Baren. The instrnment used by the printer to obtain the 
impression by rubbing the baek of the sheet after it has been laid down 
on the bloek. 

69. Set of progressive proofs for a design for a fan, printed ìa 
six eolors. 

70. Japanese wood-cut. End of the i8th eentnry. 

71. Japane^e wood-cut. First kalf of the i^th century. 
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II. INTAGLIO PROGESSES. 

The various intaglio proeesses differ so markedly from - 
one another in their resnlts, that it is diffienlt, at íirst sight, 
to reeognize their relationship. There is no resemblanee 
whatevt*r, apparently, between a line engraving and a 
mezzotint. Nevertheless these two proeesses have this in 
eommon with all other proeesses belonging to the same . 
elass, that the ink is foreed into eavities formed in the 
plate, — instead of being laid on the snrfaee, as in printing 
f rom relief bloeks, — althongh in the one ease the eavities 
may be easily measnrable, while in the other they are 
almost mieroseopie. Aeeording to the means of delinea- 
tion used, the intaglio proeesses may be divided into four 
elasses : — (i.) Those working prineipally with lines (line 
engraving, dry-pointing without bur, etehing in lines); (2.) 
those working prineipally with dots or a grain (pnnehing, 
imitation of erayon drawing, stippHng, soft-ground etehing, 
the sand-manner); (3.) those which more or less try to 
do away with lines and dots as such, substituting therefor 
masses which have the appearanee of continuous ílat or 
gradated tints (dry-pointing with bur, aquatinting, mezzo- 
tinting, lavis, ete.) ; (4.) those methods in which the vari- 
ous means just named are eombined. The plates used in 
these proeesses are usually of metal, such as eopper, 
eopper-alloy, steel, or zine, but glass (for etehing), and 
wood, eellnloid, ete. (for engraving), have also been used. 

I. Graver Work. (Line engraving.) This, being 
the most difficult, has always been eonsidered also the 
most noble of the varions ways of engraving. The proeess 
is as foIlows : — An etching-ground (see under " Etehing ") 
is laid on the plate, and upon this the outlines of the 
design are traeed or transferred by pressure. After these 
outlines have been delieately cut into the plate throngh the 
ground with a sharp steel point, the gronnd is removed, 
and the work is executed on the bare plate with gravers or 
burins. Besides these the engraver uses also the seraper, 
to remove the bur (see under " Dry-pointing ") thrown up 
by the graver, and the burnisher, to burnish the plate if 
that shouId beeome neeessary. The dry-point is also 
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employed sometimes for the most delíeate part of the 
work, but merely as an auxiliary of the graver, and not as 
an instniment having an individuality of its own. The 
oldest dated plate engraved with the burin, so far known, is 
of the year 1446. The speeimens shown in this division 
(Nos. 77-90) are all pure graver work. The term " line 
engraving " generally applied to work of this kind is some- 
what misleading, as dots made with the graver are very 
often used in it in eombination with line-work. 

72. Gopper plate. 

73. Engpraver's tools : — {a^ Gravers, one with handle, three 
wìthout handles; (í.) seraper; (í.) bnrnìsher. 

74. Way of Holding the Graver. From Bosse's " Traité," París : 
1645. 

75. A i7th Century Printer at Work. From Bosse»s "Traité." 

76. Modem eopper-plate press. 

77 The Sibyl 8howing the Madonna to the Emperor Augu8- 
tU8. By the Master £. S., known also as the Master of 1466. 

78. Salamon Profeta. By an.unknown Florentine engraver of 
the i^th eentiiry. 

79. Part of a Roman Triumph. Uníìnìshed. By Andrea Man- 
tegna (b. 1431, d. 1506). 

80.' The Flight into Egypt. By Martin Sehonganer (b. 1450? 
d. 1491?). 

8z. AdamandEve. Dated 1504. By Albreeht Diirer. 

8a. The Virgin seated upon Glonds. By Mareantonio Raimondi 
(b. 1475?» d. 1534). 

83. The Marriage at Cana. By Hans Sebald Beham (b. 1500, 
d. 1550). 

84. Oinamental Gompoaition. Dated 1544. By Hans Sebald 
Beham. 

85. The Prodigal Son. Dated 1540. By Hans Sebald Beham. 

86. Seienee. By Hendríek Goltzins (^b. 1558, d. 161 6). 

87. St. Franeis in Prayer. Dated 1613. By F. Villamena. 

88. Portrait of Pierre Segnier. Dated 1639. By Qaude Mellan. 

89. Portrait of Pompone de Bellievre. Engraved 1657. By 
Robert Nantenil, after Gharles Le Brun. 

90. The Little Physieist. Dated 1761. Engraved by J. G. Wille 
af ter Gaspar Netseher. 

91. Portrait of a Man. After Rnbens. Engraved on wood, 
with graver and dry-point, by Wm. Miller. The proofs were prínted 
from an eleetrotype, retonehed with the dry-point. 

2. Dry-Pointing, — saealled because the work of the 
point is not followed by the use of . a fluid, as in etehing, 
— is executed upon the bare plate with steel points, held 
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like a peneil. It is, indeed, simply seratehing on eopper, 
A serateh made with a point does not remove the metal, 
but turns it over alongside of the furrow, producing a 
ridge which rises above the plate, and is ealled the bur. 
This bur retains the ink when the plate is wiped after it 
has been inked, and causes the rieh, velvety blaeks ehar- 
aeteristie of most dry-point plates. When these blaeks 
are not wanted, the bur ean be removed by seraping, in 
which ease the ink is retained only by the furrows. There 
are, therefore, two kinds of dry-pomt work : — with and 
without bur. A very eharaeteristie mark, by which dry- 
pointing ean often be deteeted, is the white line produced 
by the baek of the bur in printing. As the baek of the 
bur stands above the plate in relief, it is, or at least may 
be, wiped elean by the hand of the printer, and the result 
is a white Hne stamped into the paper, and ninning par- 
allel to the furrow out of which the bur was thrown up. 
These white lines, however, are not always apparent, as 
the ink, if the wiping is done gently and the bur is low, 
may hide them. Dry-pointing is probably quite as old as 
engraving. Diirer executed several plates in this way, 
but the fìrst artist of note to use the dry-point extensively 
was Rembrandt. All the speeimens shown are pure dry- 
point, that is to say, no etehing was used on the plates 
from which they were printed. On some of them the 
graver has, however, been employed (see No. 97), but 
merely as a more vigorons dry-point, and with a view to 
ntilizing the bur thrown up by it. 

92. A dry-pointed plate, " Portrait Study," with a set of pro- 
gressive proofs from it. By Jas. D. Smillie, N. A. 

93. Points nsed for dry-pointing, one round, the other ground 
flat, with a knife edge. 

94. The Holy Family. By Durer. Executed, probably, about 
1512. 

95. Yonth and Death. By Rembrandt. Dated 1639. The bur 
has either been removed, or has wom off entirely. 

96. The Trinmph of Mordeeai. By Rembrandt. 

97. The Three Grosses. ByRembrandt. The white lines men- 
tioned above are very apparent in this impression. 

98. Portrait of Jan Six. By Rembrandt. Dated 1647. 

99. Haarlem. By Gharles Storm van*s Gravesande. 
100. The Towing Path. By Franeis Seymour Haden. 
loz. The Fisherman's Home. By Giarles Vanderhoef. 
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loa. Head of a Oirl. 6y Mìss M. Louise MeLaiighlin. The 
white lines, although delieate, are quite apparent in this proof , and, as 
the paper is soft, the impression made by some of the rídges of bur may 
be seen on the baek. 

103. Pansies. By Jas. D. Smillie, N. A. 

3. Etehing marks the fìrst attempt to substitute the 
forees of nature for the aetivìty of man in the prodnetion 
of printable plates. In graver work the hollows which are 
to hold the ink are cut by hand. In etehing this operatìon 
is performed by ehemieal means, or sometimes by eleetrieal 
aetion. To make an etehing, a metal plate is eovered wìth 
an etehing ground, eonsisting of wax and resinons sub- 
stanees. There are solid grounds, which are melted on 
the heated plate and distribnted by dabbers or rollers, 
gronnds in the shape of paste, which are similarly laid, and 
fiuid gronnds, which are flowed on the plate and al]owed 
to dry on it. If lines are drawn through this ground with 
steel points, so that eaeh stroke lays bare the eopper, and 
the plate is then exposed to the aetion of a mordant, the 
lines are bitten into the plate by eorrosion, the rest of the 
plate being proteeted by the ground, which is not affeeted 
by the mordant. A plate thus bitten ean be printed, after 
the gronnd has been washed oíf, like any other intaglio 
plate. There are many mordants, but the most eommon 
is nitrie aeid dilnted with water. The biting is either 
done in a tray, in which ease the baek and the margin of 
the plate must be proteeted from the aetion of the mor- 
dant by varnishing, or the plate itself is eonverted into a 
tray by building up on its margin a wall of wax, which holds 
the mordant poured on to it. The width and depth of the 
lines, and therefore the gradations in the result, depend 
oìi the size of the points used and the time of exposure to 
the mordant. The effeet of varying length of exposure is 
generally eontrolled by a proeess ealled " stopping out." 
The drawing havir.g been eompleted, the plate is exposed 
to the aetion of the mordani until those lines which are to 
print lightest have been sufficiently bitten. It is then 
washed and these lines are painted over with varnish, that 
is to say " stopped out." The plate is then again exposed 
to the aetion of the mordant, and the biting eontinned in 
the lines which have not been stopped out. Thìs opera- 
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tion ean, o£ course, be repeated, and thus as many grada- 
tions secured as may be needed. Etehing was probably 
fìrst used for the production of printable plates by the 
Hopfers, a German family of artists, about the beginning 
of the i6th centurý. All the speeimens shown in this divi- 
sion, except No. 112, are pure etehings, executed without 
the aid of graver or dry-point. 

104. A plate, one third bare, one third gronnded, one third 
gronnded and smoked, t. e,, blaekened by smoke to get ríd of the glit- 
ter of the metal. 

105. A plate, gronnded and smoked, wìth a design traeed upon it, 
and partly drawn throngh the gronnd. 

106. A baU of etehing ground. 

107. Dabber (^z.) and Roller (^.), used for laying the ground. 

108. Wax toreh, for smoking the ground. 

109. Etehing points. 
izo. Etehing tray. 

izi. Etehing seale, showing the result of the use of points of 
varíons sizes, and of stopping out. 

112. Etehed plate (eopper alloy), "Marine," by W. F. Lansil, 
with an impression from it. (There is some dry-pointing in the sky.) 

113. Etehed plate (zine), "Sheep," after Berghem, with an im- 
pression from it. 

114. Etehing on glass. Impression from a glass plate, etehed 
with hydroflnoríe aeid. 

115. An Eteher's Studlo in the i8th Century. From Bosse's 
"Traité," edition of 1745. 

116. A Modem Eteher at Work. "Portrait of Mr. Peter 
Moran," by H. R. Poore. Mr. Moran appears left-handed, as the 
drawing was not reversed on the plate. 

117. A Modem Eteher taking a Proof. Wood-engraving by 
Baude, after Mathey. From Harper's Bazar. 

118. Rape of a Young Woman. By Dilrer. Dated 15 16. 
Etehed on iron. 

zzg. Deeorative design. By Wendel Dietterlin. 1593. 

120. Titlepage (1678). — The Good Samaritan (from a seríes). 
By Jonas Umbach. 

Z2Z. The Holy Family. By Guido Reni (b. 1579, d. 1642). 

Z22. Rest on the Flight to Egypt. By Simone Gantaríni (b. 
1612, d. 1648). 

Z23. Portrait of Justu8 Sutterman8. By Van Dyek (b. 1599, 
d. 1641). 

Z24. Jesns appearing to the Diseiples. ByRembrandt. Dated 
1650. 

Z25. Studie8 of Elephants.. By F. Nerly. Dated 1828. 

Z26. Dartmonth Salt Work8. By R. Swain Gifford, N. A. 
Etehed on' zine. 
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127. Bu8me88 Negleeted. By John G. Brown, N. A. 
ia8. Sketeh, made at a lecture on etehing. By Walter Shirlaw, 
N. A. 

129. A Bit of Brook with some Sheep. 6y Jas. D. SmiHie, 

N. A. 

4. Forwarding by etehing. Nos. 77-90 illustrated 
pure graver work. Very few plates, however, are to-day 
executed entirely by the graver. Much of the work is 
done by etehing, or else fìrst etehed, that is to say, " for- 
warded by etehing," and then gone over or trimined with 
the burin, to make it harmonize with the engraved parts of 
the plate. When fìgures and landseape occur together, 
the latter is generally etehed, while the fiesh of the fignres 
is left entirely to the graver. The work of Woollet and 
the other eelebrated English landseape engravers is largely 
etehing. In portraits the hair and the drapery, and some- 
times parts of the fiesh, are laid in by etehing, and the 
work is then earried to a fìnish by rebiting, the graver, and 
the dry-point. The Museum is quite rieh in working 
proofs from such engravings, showing the progress of the 
work, but as they are mostly of large size, only a few ean 
be shown. Aeeording to Bartseh, fonvarding by etehing 
was fìrst praetieed in the i^th eentnry. 

130. Portrait of Lineoln. IJnfìnished steel-plate, by S. A. Sehoff. 
The head shows the laying in with aeid. On the drapery there is heavy 
graver work. The plate has been eovered with wax to proteet it from 
nisting. 

131. Portrait of Horaee Bushnell. Engraved by S. A. Sehoíí. 
Set of working proofs from the first etehing to the finished state. 

132. Ariadne. Engraved by A. B. Durand, after J. Vanderlyn. 
Only two working states are shown, the first, pure etehing, and the last, 
before lettering. The flesh is pure graver work. 

5. Etehings fìnished with graver and dry-point, 
Nos. 1 18-129 illnstrated pure etehing. Gomparatively few 
"etehings," however, are done entirely by such simple 
means. ín most eases the eteher finds it desirable to 
finish his plate with the dry-point (with or without bur), or 
with the graver. These instruments are used, not only to 
remedy defeets, but to reaeh the eífeets aimed at, which 
etehing alone will not always secure. The reproductive 
eteher, whose task it is to give as eorreet an idea as possi- 
ble of the original befor^ him, finds it still more imperatìve 
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to utilize all means at his eommand. Very few etehings 
from paintings, therefore, if they aim to ^ve more than 
the ontlines of the eomposition, are entirely the work of 
the mordant. 

Z33. ehrist crowned with Thoms. By Annibale Garraeei. 
Dated 1606. Etehing and graver. 

134. Ghrist Preaehing. 6y Rembrandt. Etehing and dry-point 
with bur. 

135. Entranee to a Wood. By Waterloo (b. 161 8?, d. 1662?). 
Etehing strengthened with the graver. Worn impression, piirposely 
ehosen, as the deeper graver tonehes still show blaek in the surrounding 
masses of gray prodneed by the wom etehed lines. 

136. The Path to the Shore. By R. Swain Gifford, N. A. 
Etehing, with some dry-point work, without bur, in the distanee and 
sky. 

137. Near the Goast. By R. Swain Gifford, N. A. As this is 
really a reprodnetive etehing, from a painting by the eteher, there is 
much dry-point work, without bur, in it, espeeially in the sky. 

138. The Prelnde. By S. A. Sehoff, from a painting by Gharles 
Sprague Pearee. Two states are shown, the first, pure etehing, and the 
last, finished with graver and dry-point. 

6. Punching {opus mallei, work of the hammer), is 
the foreninner of the laterstipple engraving. The tools 
used are steel pnnehes of varions kinds, which are driven 
into the plate by the blows of a small hammer. The 
proeess — but little praetieed — was probably invented by 
some goldsmith, whose eraft made him familiar with the 
use of the punch. Gomparatively many of the plates pro- 
duced by this proeess are the work of goldsmiths, and 
represent patterns for their use. 

139. St. John. By Ginlio Gampagnola (b. 1481). Pnnehing in 
eombination with engraved lines. 

140. Design for a Vessel. By Paul Flint or Vlindt, gòldsmith 
(ílourished 1 592-1 620). 

141. Portrait of P. C. Hooft. By James Lutma, goldsmìth (d. 
about 1685). The impression shown is washed with India ink in the 
shadows. 

7. Imitation of Grayon Drawing aims, as its name 
indieates, to reprodnee drawings, more espeeially those in 
red ehalk, with all the peenliarities due to the material and 
the paper used. The tools of the erayon engraver are 
manifold, — roulettes or little toothed wheels of various 
kinds, points and gravers, both simple and mnltiple, 
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punches with one or more points, — and all these are em- 
ployed, sometimes on an etehing gronnd, for biting, some- 
times on the bare metal. As a nile the plate is earried 
forward as much as possible by the aid of the mordant, 
and tbe fìnishing is done on the bare eopper. The inven- 
tion of erayon engraving is eredited to Gilles Demarteau 
(b. 1722, d. 1776), although, like most other inventions, 
it has been eontested. 

142. The Tools nsed by Grayon Engravers. From Bosse's 
"Traité," edition of 1758. 

143. Roulettes. 

Z44. Speeimen sheet, shpwing the different kinds of work that 
ean be done with roiilettes (and other instrnments). For erayon rou- 
lettes, see espeeially Figs. A-F in lower left-hand eomer. 

145. Study of a Head. 6y Gilles Demartean, after Raphael. 

146. A Satyr. By Gilles Demartean, after Garlo Vanloo. 

147. Allegory on the Death of the Dauphin. 1767. By' 
GiHes Demartean, af ter C. N. Goehin, Jr. 

148. Antique Ruins. By L. M. Bonnet (b. 1743), after Boneher. 

149. Drawing eopies. Unknown Freneh engraver of the i8th 
eentnry. 

8. Stippling. This is a refinement of the previous 
proeess, fitting it for the reprodnetion of works other than 
erayon drawings. The tools used are prineipally points 
and gravers, and oeeasionally roulettes, with which the 
drawing is executed on an etehing gronnd. It is then 
bitten ii\ and afterwards finished with the same tools on 
the bare plate. In most eases line work is used in eombi- 
nation with stippling. The most eelebrated stipple engraver 
is Bartolozzi (b. 1730, d. 1813). The eharaeter of stipple 
engraving ehanged eonsiderably in the course of time. 
For the loose manner of Bartolozzi and his eontempora- 
ries, later engravers substituted a formal gronping of graver 
dots, bitten to bring them up to eolor where neeessary, 
and thus prodneed effeets which are often eold and nnpleas- 
ant, in spite of eleganee and perfeetion of workmanship. 

150. Preparatory etehing for a stipple plate, "The Tempest," by 
J. B. Smith, after Romney. 

151. Lord Mansfield. By Bartolozzi, after Reynolds. 1786. The 
faee and hands pure stipple, the rest largely line work. 

152. Lord Burghersh. By Bartolozzi, after Reynolds. 1788. 

153. The Infant Aeademy. By Franeis Haward, after Reynolds. 
1783. Ahnost pure stipple. 
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154. Mn. Siddons as the Tragie Mu8e. By Franeis Ha^ard, 
after Reynolds. 1787. One of the most vigorons pieees of stippling 
ever done. 

155. Benjamin We8t. By Garoline Watson, after G. Stnart. 
1786. One of the most delieate pieees of stippling in the old style. 

156. Portrait of • eommodore Bainbridge. By G. Parker, after 
J. W. Jarvis. About 1834. 

157. Portrait of Amy Cranstoun. By G. Parker, after C. Ing- 
ham. Abont 1834. 

158. Desdemona. By H. Robinson, after Hayter. 1836. 

159. Portrait of Prof. Faraday. By C. H. Jeens, from a pho- 
tograph. 

9. Soft-ground Etehing aims to produce the eífeet of 
peneil (or erayon) drawings. Ordinary etehing gronnd, 
made soft by melting it together with its own weight in 
tallow, is spread upon a metal plate as usual. A sheet of 
thin paper having a grain or tooth is then laid upon the 
plate, and upon this the drawing is executed with a peneil 
(or erayon), like an ordinary drawing. A hand rest must 
be used, however, so that the peneil (or erayon) only 
may touch the paper. Upon careful removal of the latter 
the gronnd is lifted off with it, wherever the peneil (or 
orayon) has touched it, in proportion to the pressnre used. 
The plate is now bitten as usual. This proeess is said to 
have been invented by Dietrieh Meyer (b. 1572, d. 1658). 

x6o. A soft-ground plate, made as a fìrst experiment by Jas. D. 
Smillie, N. A., with an impression from it. 

161. The drawing made on the plate, No. 160. 

162. The peneil used in making the drawing, No. 161. 

163. The Frog and the Bull. By Louis Marvy (b. 1815, d. 
1850), after Deeamps. 

Z64. Two View8. By Maxime Lalanne. 

165. Old Windmills in Virginia. By James D. Smillie, N. A. 

10. The Sand-manner. The effeet prodneed resem- 
bles that of soft-ground etehing. An ordinary etehing- 
gronnd is laid on a metal plate, and while it is still taeky 
it is powdered with sand or other snitable material, so that 
it adheres to the surface without sinking into the gronnd. 
Upon the plate thus prepared is spread the drawing to be 
reprodneed, and its lines are gone over with hard styles, 
80 as to enish the partieles of sand throngh the ground. 
The plate is then etehed. Invented by J. H. Tisehbein, Jr., 
and deseribed by him in a pamphlet pnblished in 1790. 
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An improvement, made by the inventor himself, is the 
substitution of powdered erystals of tartarie aeid for the 
sand. The mordant dissolves this powder, and the biting 
proeeeds more easily and nniformly. 

166.Z68. Three Heads. By J. H. Tisehbein, Jr. 

II. Aquatinting. This is also an etehing proeess, 

orígìnally devised to imitate India ink or sepia washes, 

The gronnd used is not, however, like ordinary etehing 

gronnd, continuous, but perforated. There are two ways 

of laying the gronnd, the older or dry-ground method, and 

the later, or wet-ground method. To lay a dry-ground, 

powdered rosin, asphaltnm, or other resinous snbstanee is 

dnsted on the plate in a powdering box (see No. 171). The 

plate is then gently heated so as to cause the grains of 

rosin, ete, to adhere to it, without allowing them to run 

together. The natnre of the grain produced depends on 

the eoarseness or fìneness of the powder used. For the 

wet method, a solntion of rosin in aleohol is flowed over 

the plate, and allowed to dry on it In drying, the varnish 

formed is broken up into a eraekle, which varies aeeording 

to the density of the solntion used. On a plate prepared by 

either of these methods, the mordant ean only aet in the 

mìnute ehannels which surround the partieles of resinous 

substance, and the resnlt is a network of depressions which 

hold the ink, the depth of the tint prodneed depending 

not only on the eoarseness or fineness of the gronnd, but 

also upon the time of 'íxposure to the mordant. Aquatìnt 

ean be used alone, but it is generally found in eombination 

with line etehing. The invention of the proeess is aseribed 

to Jean Le Prinee (b. 1734, d. 1781), althongh it has been 

elaimed also for his friend, the Abbé de Saint-Non. 

169. A dxy-ground plate, "The Windmill," by H. R. Blaney, 
with an impression from it. Aquatint, eombined with etehed lines. 

170. An etehing seale, from a dry-ground plate. Three expos- 
ures of different dnration on a fine gronnd and a eoarse gronnd. 

171. A powdering box. A quantity of powdered rosin, ete, 
having been introduced, the box is rapidly revolved. The eoarser par- 
tieles settle first, the finer later. If a eoarse gronnd is wanted, the plate 
is laid on the shelf in the box, soon after it has eome to rest; for a 
finer ground, a later moment of time is ehosen. 
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lya. A wet-ground plate, fine eraekle, '' Landseape/' by Jas. 
D. Smillie, N. A., with an impression from it. 

173. A wet-ground plate, eoarae eraekle, " Pansies," by Jas. 
D. Smillie, N. A., with an impression from it. 

174. Virtne in the Pothonse. By Jean Le Prinee. 1768. One 
fo the inventor's early attempts, qiiite primitive. 

175. The Fishermen. By Jean Le Prinee. 1771. 

176. Fignre Sketeh. By María Gath. Prestel, after Adr. van der 
Venne. 17&). 

177. Girl at her Toilet. — Mother and Child. By Angeliea 
Kanffman. 1765. 

178. Oliver Cromwell. By Henriquel Dnpont, after Panl Dela- 
roehe. Probably the most important aqaatint plate ever done. 

179. Moonlight on the Androseoggin. By John Henry Hill. 

180. Old Honses at Boulogne. By Jas. D. Smillie, N. A. 

12. Mezzotinting reverses Ihe order of most other 
kinds of engraving, inasmuch as it works from dark into 
light. This is why the Freneh eall it la tnantère noìre. 
The English name expresses the faet that it renders half- 
tints in apparently unbroken masses. Before the artistie 
work of the mezzotinter begins, the plate is worked all 
over with a toothed instrumen% ealled the roeker, by 
which operation its sarfaee is broken up into innnmerable 
minute eavities which hold the ink. This is ealled, rather 
inaptly, laying a mezzotint ground. The eoarseness or 
fineness of the gronnd depends on the number of teeth to 
the ineh of the roeker. An impression from the plate in 
the state in which the roeker leaves it, presents a nniform 
velvety blaekness. By earefnl seraping with a steel seraper, 
gradations from blaek to white ean be produced, the aetion 
of the seraper redneing the depth of the eavities, and at 
the same time broadening the ridges between them. Glear 
whites result from the eomplete erasnre of the eravities 
and polishing the smooth plaees thus produced on the 
plate. Mezzotint is used pure, or in eonneetion with 
etehing, graver work, stippling, ete. The proeess was in- 
vented by Ludwig von Siegen, whose earliest pnblished 
plate is dated 1642. Like all artistie proeesses, mezzo- 
tinting snffered from the striving after mere meehanieal 
perfeetion. The desire to prodnee a gronnd so fine as to 
obliterate all traees of the tool, led to smokiness and 
vapidity. The present tendeney is, to return to more 
vigorons methods. ^ (See the speeimen sheet, No. 144, 
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Figs. 1^-6, for the results produced by roekers of varying 
degrees of fineness.) 

i8z. A mezzotinted plate, " Hollyhoeks," by Jas. D. Smillie, N. A., 
with an impression from it. The lines are put in with the dry-point. 

182. Mezzotinting tools : — {a^ Roekers; (^.) seraper. Of the 
three roekers 'shown, the one in a handle has 40 teeth to the ineh, 
the larger one without handle has 105, the smaller one 120 teeth to 
the ineh. The small roekers are prineipally used for eorreetions, ete. 

183. A set of progressive proofs, from a plate in pure mezzo- 
tint, « Sleep," by Jas. D. Smillie, N. A., after Walter Shirlaw, N. A. 
The fìrst impression is from the plate before any seraping was done 
on it. 

184. Time elipping the Wings of Love. By James MeArdel 
(d. 1765), after Van Dyek. Pure mezzotint. 

185-187. Stndies in pure mezzotint. By J. M. W. Tumer. 

188. The Standard Bearer. Dated 1658. By Prinee Rnpert. 
To show the ronghness of the ground in early work. Almost pure 
mezzotint, with some dry-point lines. 

i8g. Frederie, Margrave of Baden. By T. C. von Fnrstenberg 
(d. 1675). To show the ronghness of the ground in early work. 
Ahnost pure mezzotint, with some dry-point lines. 

190. A Flowerpiece. Dated 1778. 6y Riehard Earlom, after 
Jan van Huysum. Mezzotint with etehing. 

191. Little Devirs Bridge. From Tnrner's "Liber Studiorum." 
Etehing and mezzotint. The preparatory etehing is shown in a photo- 
lithographie faesimile, with an impression from the mezzotinted plate. 

192. Portrait of Wilhelm Eiehens. Dated 1853. ByHermann 
Eiehens. Shown in two states, from the preparatory etehing, and from 
the mezzotinted plate. 

13. Lavis. — Other means of producing tints. 
Lavis, ealled also aquatint, a delieate kind of mezzotint, 
for which the ground is laid with very fine-toothed roulettes, 
is said to have been invented by P. F. Gharpentier, in 
1762. It was largely used by the Freneh engravers for 
eolor-printing in the i8th eentnry. Many other means are 
used by engravers and etehers for prodneing tints and 
grained textures, By simply eorrodìng the plate with a 
mordant, aeid tints are prodneed. A somewhat sìmilar 
eífeet results from stoning, that is to say, ronghening the 
surface of the plate by rnbbing it with Seoteh stone. An 
irregular, aeeidental looking grain may be prodneed by 
crushing sandpaper through an etehing gronnd here and 
there. A more even tint resnlts if a sheet of sandpaper is 
laid on the ground and the plate ìs then pnlled through 
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the press. A rough, uneven grain may also be produced 
by partìally removing the gronnd from the wanned plate 
by a dabber. All these operations must, of course, be 
followed by bitìng. The plate may also be roughened so 
as to give a tint in prínting, by allowing sulphur to aet 
upon it (sulphur tints). (See the speeimen sheet, No. 
144, for the results obtainable by ronlettes of diíferent 
kinds. See also the roulettes, No. 143.) 

193. Pour Pastoral Snbjeets. By J. B. Huét, Sr. 1789. Lavìs 
and etehing. 

194. Birds. By Chas. A. Walker. The lines etehed, the tint pro- 
duced by ronletting. 

195. The Bnilding of Brooklyn Bridge. By J. M. Faleoner. 
Pure ronlette work. 

. zg6. Twilight in Arízona. By Thos. Moran, N. A. Etehing and 
rouletting. The grain in the roeks, ete, sandpaper. 

197. Twilight. By Mrs. M. N. Moran. Etehing, ronletting, and 
stoning. 

198. Marine. By M. F. H.DeHaas,N. A. Etehing. Thetintin 
the water, sandpaper. 

Z99. Mora Players. By F. Dielman, N. A. The texture in the 
waU, sandpaper. 

200. Landseape Sketehes. By Maxime Lalanne. Etehing. Mot- 
fled tint in lower left-hand eomer prodneed by removing the gronnd 
with the dabber. 

20Z. Speeimen sheet. Fig. 5, sandpaperíng; Fig. 8, aeid tint; 
Fig. 9, stoning; Fig. 12, ronletting, to prodnee effeet of mezzotinting. 
(The other iìgnres illnstrate the resídt of biting, ete.) 

14. The Ruling Maehine. Rulìng maehines, by which 
parallel lines, either straight or wavy, ean be drawn, gener- 
ally on an etehing gronnd, to be bitten in afterwards, are 
largely used in modern engraving for skies and baek- 
grounds, or to prodnee fiat or gradated tints. Another 
elass of vork in whìch the rnling maehine has a large 
share, is seen in the eards used for menus, ealendars, ete. 
The eífeet in these eards is prodneed by elose rnling on 
the maehine, and then etehing with stopping out, or by 
washing with a brush eharged by aeid. If continuous 
lines are needed to defìne the design, they are etehed in 
the usual way. 

2oa. Pifferari. Etehing by J. G. Ghapman. 1852. Skymaehine- 
ruled. 

203. Moonríse at Snnset. Engraved by R. Hinshelwood, aíter 
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M. F. H. De Haas. Glear part of the sky maehine-niled, mainly with 
one set of horízontal lìnes. 

204. Cro88Ìng the Desert. Engraved by R. Hinshelwood, after 
M. Duvieux. Sky machine-ruled in two direetions. 

205. Morning on the Prairie. Engraved by R. Hinshelwood, 
after W. J. Hayes. Sky maehine-niled in three direetions. 

206. £dward Everett. Engraved by John Gheney, after R. M. 
Staigg. Machine-ruled tint, in which the lights are pieked out, laid 
over the whole. 

207. Menu eards. Pnblished by J. A. Lowell & Co. Etehings 
in ruled tints, with some line work. 

15. The Mixed Manner. Gombinations of varions 
methods are found in many of ihe speeimens shown. In 
modern engravìng this way of working is largely ntilized, 
and there are plates in which line etehing, graver work, 
stippling, ronletting, mezzotinting, or sometimes aquatint- 
ing, and machine-ruling are all foand together. Such 
plates are said to have been done in the mixed manner. 

208. Portrait of G. L. Elliot. Engraved by F. Halpin, after 
Geo. A. Baker, N. A. Stippling, machine-ruling, line etehing, and 
graver work. 

16. The Printing of Intaglio Plates. The printer is 
rarely given the eredit due to him in the prodnetion of an 
engraved or etehed plate, as the public finally sees it. He 
must be, not only a skilled meehanie, but a good part of 
an artist. Without a skilled printer, an eteher who is not 
his own prìnter could aeeomplish but little, and this holds 
good also of the engraver. The work of the printer is, 
however, most readily seen in the printing of etehings, 
more espeeially sinee the introduction of " retronssage," 
an operation which eonsists ih playing over the snrfaee of 
the plate, after it has been wiped, with a soft rag, so as to 
spread the ink around and between the lines. The two 
impressions, No. 209, show the diíferenee between a "elean 
wipe " and printing "with retronssage." But the inflnenee 
which a printer ean exercise on the printing of an etehing 
is still more markedly illustrated by Nos. 210-216. All 
these impressions are from the same plate, by the same 
printer, with the same ink, and on the same paper. They 
were printed in the establishment of Messrs. Kimmel & 
Voigt, of New York, by permission of the Gassell Pub- 
lishing Gompany, from a plate owned by it. 
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aog. Portrait of Murillo. Etehed by Rajon, after Murillo. Two 
impressions, difierently treated in prínting. 

aio. Anni8quam. Oríginal etehing by Stephen Parrish. Oean 
wiped, showing simply the lines on bare paper. 

aiz. The same. Oean wipedf with retroussage, prodaeing strong 
eontrasts. 

az2. The same. Rag wiped, leaving a tint on the plate. Effeet, 
softness. 

az3. The same. Rag wiped, with retronssage. Gontrast, sof tened 
by the tint left on the plate. 

az^. The same. In the preeeding proofs the tint left on the 
plate is fiat. In this impression, delieately treated with the hand, a 
gradation has been wiped in the sky and on the water. Retronssage 
has also been applied. 

az5. The same. Treated like No. 214, but in addition the high 
lights in the middle ground have been wiped elean with the fìnger. 

ai6. The same. Goimterproof. Prodneed by laying a freshly 
prínted impression on a elean sheet of paper, and pnlling the two 
through the press together. 

17. Steelfaeing and Eleetrotyping, Before the intro- 
duction of steelfaeing by eleetrieity, plates engraved on 
soft metal, like eopper, gave very few good impressions. 
By the proeess named the faee of ihe plate is proteeted by 
an infinitesimal eoating of steel, and, with eare on the part 
of the printer, and oeeasional renewal of the steelfaeing, 
an almost nnlimited nnmber of good impressions ean be 
printed from the same plate. By eleetrieity, moreover, 
eleetrotypes ean be made from intaglio plates, which, 
nnless speeial obstaeles interfere, differ in nothing f rom the 
original plates, and therefore give equally good impressions. 

azy. A Lady of Cairo. By Jas. D. Smillie, N. A., after F. A. 
Brídgman, N. A. Two impressions, one from the oríginal plate, one 
from an eleetrotype. 

18 A. Intaglio engraving applied to eolor-print- 

ing : — Printed at one pHnting from one plate, The plate 
is painted, as it were, the difFerent parts of it being eharged 
with difFerent eolors^ Most of the impressions thus ob- 
tained are, however, touched up by hand. First praetìoed 
in the lyth century. In the i8th eentnry prints of this 
kind, from stipple plates, were quite popular. 

az8. Views on the Rhine. Etehings, pnblished by Peter Sehenk, 
Amsterdam. £nd of i^th eentnry. The skies painted. 
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2ig. The Duke of York resigned by the Queen. Line en- 
graving. 1795. By J. Fittler, after Opie. 

220. Landseape. Aquatint. As the plate is rnbbed in with only 
two eolors, it shows the proeess elearly. 

22 z. Un Minnet a TAnglaise. Aqiiatint and stipple. 1800. 
By P. Roberts and J. C. Stadler, after Adam Buck. Retouched by 
hand. 

222. Mlle. De Lavalière. Mezzotint. By G. Maile, after Gou- 
baud. Retouched by hand. 

223. Faith. Stipple. 1776. By Wm. Wynne Ryland, after An- 
geliea Elauffman. The yellow in the ehaliee is added by hand. 

224. A Young Girl. Stipple. By Rnotte, after Bartolozzi. Re- 
tonehed by hand. 

225. Bpponina. Stipple. 1794. By Chas. Wilkin, after West. 
Slightly retonehed by hand. 

226. Cornelia. By Bartolozzi, after Angehea Kanffman. 1788. 
Shown in two impressions from the same plate, one prínted in brown, 
the other in eolors, slightly retonehed by hand. 

18 B. Intaglio engraving applied to eolor-print- 
ing: — Printedfrom several plates, Printing from several 
intaglio plates, to prodnee one pietnre in proper eoiors by 
the eombined impressions, was first praetieed, so far as is 
known, by Jaeob Christoph Le Blon (b. 1670, d. 1741). 
Le Blon proeeeded on the idea that three plates, printed 
respeetively in red, yellow, and blue, ought to prodnee all 
eolors and blaek. In praetiee, however, he is said to have 
used a great many more plates. Later eolor-printers 
adopted the same plan, but added a plate printed in blaek 
to those in eolor. The proeess was much used in the i8th 
eentnry. 

227. Cupids. Grayon manner, prínted from two plates. By 
Gilles Demartean, after Boneher. 

228. Study. Grayon manner, printed from three plates. 1786. 
By G. A. Demartean. 

229. Head of a Young Girl. Grayon mann^r, printed from four 
plates. 1 767. By Bonnet, after Boucher. 

230. The Rescued Rooster. Grayon manner, prínted from three 
plates. Af ter J. B. Huét. Bonnet direxit. 

231. Woman at the Clavichord. Grayon manner, prínted from 
two plates. By Ploos van Amstel (b. 1726, d. 1798), after G. Dow. 

232. Vertumnus and Pomona. Grayon manner, prínted from 
sbe plates. 

233. Battlepieee. Mezzotint, prínted from two plates. By C. 
Rngendas (b. 1708, d. 1781), after G. P. Rugendas. 

234. Shells. Mezzotint, prínted from four plates. 1754. By 
Jacques Fabien Gautier d'Agoty. 
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235. Prederíe the Oreat. Mezzotint, prínted from fonr plates. 
By Edouard Gaatier d'Agoty (b. 1745, d. 1784). 

236. Paul and Virginta. Lavis, prínted from four plates. By 
Chs. M. Deseoiirtis (b. 1753), after Sehall. 

237. Environs of Rome. Lavis, printed from fonr plates. By 
Chs. M. Deseoiirtis, after De Maehy. 

238. Dutch Courtyard. Lavis, printed from three plates. By 
Frangois Janìnet (b. 1752, d. 1813), after A. van Ostade. 

239. Mademoiselle du T. . . Lavis, printed from foiir plates. 
By Franyois Janinet, after Le Moine. 

240. Miehel Lepelletier. Lavis, prínted from four plates. By 
P. M. Alix (b. 17S2, d. 181 9), after Gamerey. 

241. Jean Hennnyer. Lavis, prínted from four plates. 1788. 
By Ridé, after Sargent 

242. Hou8e of Mrs. Garríek. Etehing and lavis, prínted from 
four plates. By Laurent Guyot (b. 1756), after W. Watts. 

243. Ofterly Hou8e and Park. Étehing and lavis, printed from 
íour plates. By Laurent Guyot, after W. Watts. 

244. Trying on the New Dress. Dry-point with tints, printed 
from fìve or six plates. By Miss Mary Gassatt. 

x8 C. Color-printing from intaglio plates and re- 
lief bloeks eombined. 

245. Fridericu8 Imperator. One etehed plate, one relief bloek. 

Í557- 

246. From A. Bloemaert's Drawing Book. One etehed plate, 

one relief bloek. By F. Bloemaert (b. about 1600). 

247. The Virgin with Saints. One etehed plate, two relief 
bloeks. By the Gomte de Caylus (b. 1692, d. 1765) and N. Le Sneiir 
(b. 1690, d. 1764), after P. de Pietri. 

248. The Emperor Henry IV. kneeling before the Pope. 
One etehed plate, two relief bloeks. By the Gomte de Caylus and 
N. Le Sueur. 

249. The Holy Family. Baxter prínt. After Mtirillo. 

250. Lngano. Baxter print. 1836. After G. Bamard. 

25Z. Destnietion of Sodom. Baxter prínt. 1836. After G. 
Jones. 

III. PLANOGRAPHie PROGESSES. 

The planographie proeesses depend, as has been pointed 
out before (see p. i), on the ehemieal and physieal prop- 
erties of the materials employed. Those here to be eon- 
sidered make use of two kinds of printing snrfaees : stone 
and zine. We have, therefore, lithography (Jithos^ stone) 
and zineography, Other materials, natnral and artiíìeia^ 
have been tried, but are not praetieally in use. The ehemi- 
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cal proeesses involved are not, as yet, fully iinderstood, but 
the following theory is the most generally aeeepted. Lith- 
ographie stone eonsists prineipally of earbonate of lime. 
If lime and fatty aeids are brought together, an insoluble 
soap is formed. The drawings to be reproduced are there- 
fore executed on the stone with erayon or ink eontaining 
soap, and the surface of the stone is then treated with a 
weak solntion of aeid. The aeid deeomposes both the 
earbonate of lime and the soap, and the lime and the fatty 
aeid thus set free eombine to form an insolnble soap. The 
stone is fnrthermore treated with a solntion of gum arabie. 
Its snrfaee now eonsists in the parts drawn upon of an in- 
soluble lime soap, and in the parts not drawn upon of 
earbonate of lime aeted upon by the gum. If a stone so 
prepared is gone over with a wet sponge, the parts drawn 
upon rejeet the water, whereas the others aeeept it, and 
again, if a stone so moistened is rolled up in printing ink, 
only the parts drawn upon aeeept it, whereas the other 
parts rejeet it. The resnlt in zineography is the same, 
but the ehemieals used in treating the snrfaee of the plate 
after the drawing has been eompleted are diíferent. It is 
evident from what has been said that the planographie 
proeesses represent a new and very marked step in the 
progress towards reprodnetive methods which reduce the 
amonnt of human labor. Another speeially noteworthy 
featnre is their great versatility. Lithography was in- 
vented by Aloys Senefelder in 1798. The use of metals, 
inelnding zine, was also essayed by him, but the praetieal 
introduction of zineography is of later date. 

252. A lithographie st'one, with a drawing upon ìt, and an im- 
pression from it. 

253. A zine plate, with a drawing upon it, and an impression 
f rom it. 

I. Crayon Drawing. For erayon drawings stone is 
generally used, as zine is ineonveniently dark. The stone 
is grained, so as to give it a tooth, and the drawing is 
executed with erayons of different degrees of hardness, 
aeeording to the eharaeter of the work, quite the same as 
on paper. Much original work of this kind has been done 
by artists of eelebrity, espeeially in Franee. 
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354. Lrithographie erayonSt one of them sharpened and in a 
holder. 

255. Medea. Grayon drawing, by Emile Lasalle, after Delacroix. 

2. Pen-and-ink and brush work. Stones as well 
as zine are used for drawìng on them with the pen, in lines 
or in stipple. For this purpose the stones are polished, 
while the zine is given a very fine grain. The ink is pre- 
pared in solid form, and for use is rubbed in a saucer with 
water, like India ink. The pens are drawing pens of vary- 
ing degrees of fìneness. Brushes are preferred to pens by 
many lithographers. 

256. Lrithographie ink. 

257. eharles V. at the Taking of Tunis. Pen-and-ink drawing 
by P. J. N. Geiger. 

258. Design in CommemoratÌQn of Schadow'8 Birth. Brnsh 
drawing by Adolf Menzel. 

3. Engraving. If a stone is prepared with gum and 
aeid before any drawing has been made on it, and it is then 
moistened, its whole surface will refnse to take printing 
ink, but if the snrfaee is seratehed, so as to remove the 
preparation, the seratehes will take the ink. Therefore, 
if, on a stone prepared as above, a drawing is cut in with 
gravers, steel points, or a diamond, it ean be printed from. 
The purpose of engraving in this ease is not to prodnoe 
deep lines, but merely to remove the preparation. 

259. Illu8tration from Judd*8 ''Margaret." Engraved by 
Konrad Huber, after Darley. 

4. Etehing. A stone or a zine plate is prepared as for 
engraving, and an etehing gronnd is laid on it. The 
design is drawn throngh the gronnd with points, and the 
preparation is bitten away with a mordant where it has 
been laid bare. Aquatinting ean be done in the same 
way. 

260. The Hou8e in which Senefelder wa8 bom. Etehing on 
stone. 

5. Rnb-tints, lavis, stnmping, ete. Quite a nnmber 
of deviees have been invented to prodnee effeets resem- 
bling mezzotinting, washes, ete. If a grained stone or 
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plate is nibbed in with solid lithographie ink of the proper 
eonsìsteney) and is then seraped like a eopper plate on 
which a mezzotint ground has been laid, an eífeet similar 
to mezzotint is prodneed. These ** rub-tints " are largely 
nsed in ehromolithography. The stump and washes laid 
on with a bnish have also been employed. 

261. ehrist among the Doetore. Oríginal lithograph, seraped 
by Adolf MenzeL 

6. Spattering. A bnish is eharged with lithographie 
ink and a knife is drawn aeross the bristles, so as to cause 
the ink to spatter. In this way grained tints ean be pro- 
duced which may be loealized by partly eovering the stone 
or plate. These tints are gone over afterwards with the 
point, to cut up the larger spatters, or with the pen to fìll 
up. Similar resnlts are produced by the instrnment known 
as the air-brush. 

262. The Madonna. Spatter lithograph from Senefelder's orígi- 
nal treatise on lithography, German edition. 

7. Autography. A drawing in lithographie ink is ex- 
ecuted on paper eovered with a glutinous preparation. 
For erayon drawings, the paper must have a grain. If a 
drawing on such paper is plaeed, faee downward, on a 
elean stone or zine plate, then pnlled throngh the press, 
and the paper wet from the baek, the glutinous preparation 
will soften, so that the paper ean be removed, leaving the 
drawing on the stone or plate as if it had been drawn on it, 

263. Minerva. Autographic drawing in erayon by Jaeob. From 
Senefelder's oríginal treatise on lithography, Freneh edition. 

264. Cat. Antographie drawing on meehanieally grained paper, by 
T. Heywood. 

8. Transferring. Upon the autographic proeess is 
based the proeess of transferring, which is to lìthography 
and zineography what eleetrotyping is to wood-engraving. 
From a drawing made on stone or zine an impression is 
taken on a pieee of prepared paper (transfer paper), in a 
fatty ink (transfer ink), and this is transferred to another 
stone or zine plate, as deseribed under ** Autography." 
There is, of course, no limit to the number of transfers 
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that ean be made, atid therefore the nuinber of ìmpressions 
to be gotten from a single lithographie drawing is praeti- 
eally nnlimited. The best transfers, however, result from 
firm, well-defined work, whereas those from fine erayon 
drawings are nnsatisfaetory. Impressions from wood-cuts, 
line-engravings, ete, ean also be transferred, and eaii thus 
be transformed into lithographs. 

265. Original drawing on zine. 

266. An impression on transfer paper, ready for transferring. 

267. A zine plate with the transfer from No. 265. 

268. The transfer sheet, after the transfer has been made. 

269. Impressions from original and transfer. 

9. Presses and Printing. The hand-presses on which 
wood-engravings are printed are platten presses, that is to 
say, the pressnre on the bloek is exercised by a flat platten 
(see No. 34). The hand-presses for intaglio plates are 
roller presses, so ealled because the plate to be printed 
passes between rollers (see No. 76). The lithographie 
hand-presses are seaper presses, the pressure on the stone 
or plate being exercised by a flat pieee of wood which is 
stationary, while the stone passes under it. In planogra- 
phie steampresses the pressnre is prodneed by eylinders, 
as in the steampresses used for printing type or relief 
bloeks ; but in addition to the inking apparatus, they are 
provided with a moistening apparatns, as the stone or plate 
must be kept moist to prevent the ink from taking on the 
parts not drawn upon. At the hand-press, the moistening 
is attended to by the printer. 

270. A Lithographers' Shop. A hand-press, with a printer at 
work, is seen to the right. A slight indieation of a steampress is given 

,,^^ in the baekgronnd. The man to the left is graining stones, by rnbbing 
two of them together, with sand between them. To the right of him is 
a lithographie draftsman, drawing on a stone. In the right foregronnd 
stands an " etehing trongh," with a stone upon it ready to be " etehed," 
that is to say, treated with aeid and gum. The vessel near it eontains 
the mixture to be used, and on it lies the ** etehing brush " with which 
it is spread over the stone. 

s 

10. The planographie proeesses applied to eolor- 
printing. Of all the many reproductive proeesses, none 
have proved so servieeable for eolor-printing as lithography 
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and zineographv. This is due to eomparatíve eheapness 
and rapidity, to the advantages oífered by transferríng, 
and to the versatility of these proeesses, which ean inter- 
mingle flat tints, gradated tints, lines, and dots, if need be, 
on the same stone or plate. Without them, therefore, 
the vast development of eolor-printing, which has done 
so much to inerease educational faeilities and artistíe en- 
joyment among the people at large, would have been quite 
impossible. The earliest ehromo-lithographers proeeeded 
on the three-eolor theory, aeeording to which a eompletely 
eolored pletnre ought to resnlt from printings in red, yel- 
low, and blue snperimposed. But for elaborate work from 
ten to fìfty printings are used. 

271. Study by Raphael. Two printings, blaek and one tint. By 
J. Pilizotti. 

272. The three-eolor theory, exemplifíed by a lithograph printed 
in yellow, red, and blue, with a blaek stone for the drawing. 

273. ehrístmas Gards, executed in pen-and-ink; 13 to 19 prìnt- 
ings. — Pnblished by L. Prang & Co. 

274. Imitations of Water-color8, executed in erayon, nib-tints, 
ete, : — (fl.) " Moming in Veniee," after Ross Tumer; 13 printings. — 
(í.) "A Misty Morning," after L. K. Harlow; 16 printings. — {e) 
"Oasis of Filiaeh, Algiers," after R. Swain Gifford; 24 príntings. — 
Pnblished by L. Prang & Co. 

275. Imitation of an oil painting, executed in erayon, nib-tints, 
ete. : — " Madonna and Ghild," after Gignani; 25 printings. — Pablished 
by L. Prang & Co, 



B. SUBSTITUTE PROGESSES. 

The tendeney to reduce the mannal labor of engraving, 
which was apparent already in some of the older pro- 
eesses (etehing and lithography), is earried as far as it is 
possible without the aid of photography in the proeesses 
gronped together in this division. They differ from the 
older proeesses, moreover, in this, that they are, with 
isolated exceptions, the outcome of the indnstrial rather 
than òf the artisHe development of modem times. It is 
not theír pnrpose to snpply the artist with new means of 
expressing his individuality. They strive to imitate some- 
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thing more eostly in a way eapable of rapid and extensive 
utilization in large indnstrial establishments. Gheapness 
is with them the fìrst eonsideration, with as much artis- 
tie perfeetion as this límitation will allow. The fìrst es- 
says of note in this direetion were made about the begin- 
nihg of the igth century, and the growth of the substitute 
proeesses kept paee with the growth of industrialism, until 
most of them were superseded by the photo-meehanieal 
proeesses. With these latter they have one feature in 
eommon, — the hideousness of their nomenclature. The 
older proeesses had, indeed, been saddled already with 
high-sounding names, such as ehaleography, xylography, 
siderography, ete , but the evil inereased with the striving 
of every inventor or improver to advertise himself by 
attaehing his name to his products, or, still worse, to im- 
press upon the public the importanee of his invention or 
improvement by barbarie agglomerations of Greek or Latin 
words, to designate something which Greeks or Romans 
never could have thought of. The matter is not mended 
by the faet that sometimes the same name has been applied 
to proeesses totally different from one another. The 
speeimens here shown do not represent all the proeesses 
of this kind known, but the grouping adopted for those 
illustrated will give a fair idea of the varions methods 
adopted to reaeh the desired end. The most regrettable 
laek is that of speeimens of the methods based upon the 
use of merenry, such as those praetieed by Ddlos in the 
fìrst half of the eentnry. 

I. Relief-etehing. A. The simplest method of 
prodneing bloeks printable in the type-press without en- 
graving by hand is to eteh the lines and dots eomposing 
the design into relief. Senefelder tried to praetiee relief- 
etehing before he diseovered lithography, and Blake pro- 
duced his " Prophetie Books," ete, by the same proeess. 
It is hardly neeessary to say that it is the older etehing 
proeess reyersed. In this the lines are bitten into the 
plate, in relief-etehing the metal around them is bitten 
away. In the older proeesses of the kind under eonsid- 
eration the design was drawn on the plate with an ink 
eapable of resisting aeid, in the later it is drawn on paper 
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and then transferred, as in autography. Gillot, of Paris, 
who took out a patent in 1850, was the fìrst eommereially 
successful operator, as he overeame the difficulties of 
etehing more skilfnlly than his predeeessors, l&ying, in 
faet, the foundation for the methods of etehing at present 
praetìeed in the photo-meehanieal proeesses (see p. 54). 
He ealled his proeess panieonography {pan, all, eikon, 
image, graphmiy to grave), but it is more generally known 
as gillotage. Varions other names have been invented for 
relief-etehing, th^ best of them being typographie etehingy as 
the bloeks prodneed are really etehings destined to be 
printed in the type press. 

276. Drawn on the plate. Demboars of Metz, 1835. "Eetjrpo- 
graphie métallique " {ektypoSy worked in relief). Two speeimens. 

277. Pen drawing on paper, transferred to the plate. Leiteli. 

278. Grayon in relief. Drawn on a grained zine plate. C. Stahl. 

279. Aquatint in relief. Shirley Hodson. ' 

2. Relief-etehing. B. In thís elass are grouped to- 
gether a nnmber of proeesses which involve etehing, but 
are more eomplieated than those nnder A. In some o£ 
these methods the parts not to be attaeked by the mordant 
are gilt {ehrysoglyphy, ehrysos, gold, glyphein^ to hollow 
out) . For ehemityping an intaglio etehing is executed on a 
metal plate in the usual waj, and the bitten lines are fìlled 
with an easily fnsible alloy. The plate is then etehed a 
seeond time, with a mordant which attaeks it, but does not 
attaek the alloy, and therefore leaves the lines standing 
in relief. In the Comte Proeess, a zine plate is eovered with 
a gronnd of gum arabie, mixed with zine white and a yellow 
eolor (jaune d'Avignon). The design is executed with 
quill pens or ivory points, used like etehing points, so that 
they lay bare the eopper. The whole plate is now rolled 
up with ink, eapable of resisting aeid, and plaeed in a dish 
of water. The water dissolves the ground left on the 
plate, and the ink upon it fìoats off with it, while it 
remains on those parts which were bared, In a number 
of proeesses which may be inelnded in this elass, galvanie 
aetion is used instead of a mordant. 

280. Ghemityping. Two speeimens. 

281. Comte proeess. Drawn by Karl Bodmer. 
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3. Wax Proeesses. A metal plate is eovered with a 
wax groundy and the design is cut into it with smtable 
instraments, down to the plate, but without wounding it. 
The wax gronnd may be so prepared that the design ean 
be photographed on it. The spaees between the lines are 
built up where neeessary, generally with wax, — a very 
delieate operation requiring great skill, — and an eleetro- 
type is made, which ean be printed from in the type press. 
Very good work has been done by these proeesses, and 
they are still largely used, more espeeialiy for maps, dia- 
grams, maehine drawings, ete. 

282. Palmer's Glyphography {glypheint to hollow out). Lon- 
don, abont 1S44. Two speeimens. 

283. Kerography {Kerósy wax.) London, 1861. Invented by 
eharles Haneoek. Two speeimens. The same name has been applied 
also to other proeesses. 

284. Dawson'8 ''Typographie Etehing." Two speeimens. A 
most uníortunate name, as no etening is involved. 

285. ehandler & J[ewett'8 proce88. Two speeimens. 

4. eiay Surface Proeesses (" Kaolatype," from kcuh 
Hne, Ghina elay). A metal plate is eoated with a eompo- 
sition of pipe elay, ete, and ìn this mass the drawing is cut 
with hook-shaped tools, down to the surface of the plate. 
A stereotype (metal east) fnrnishes the printing bloek, to 
be used in the type press. The rapidity of these proeesses 
makes them useful for quick newspaper work of small 
dimensions. 

286. A plate (Schraubstadter Star Engraving Plate), with a draw- 
ing cut into the eoating. 

287. Cutting tools used by kaolatypers. 

288. Impre88Ìon8 from bloeks east írom drawings on Star Engrav- 
ing Plates. 

5. Graphotype. Aeeording to Knight's Eneyelopaedia, 
a zine plate is eovered with a thiek eoating of oxide of 
zine. Upon this the drawing is executed with an ink eon- 
sistìng of a ehlorìde of zine and a menstruum. Where the 
ink eomes in eontaet with the eoating, the latter is hardened 
by the formation of oxychloride of zine. The rest of the 
eoating, between the lines, is removed by brnshing and 
rnbbing. In one form of the proeess, the adherìng materíal 
is solidiiied by immersion in a solntion of silieate of soda. 
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The printing bloek is obtained by eleetrotyping. Invented 
by D. C. Hiteheoek. 

289. Graphotype. One speeimen. 

6. Galvanography, invented by Franz von Kobell, 
1839. '^^^ design is painted upon a metal plate, with 
eolors which dry with a Instreless or grannlar snrfaee, and 
are laid on thinly in the lights, and more thiekly as the 
shadows inerease in depth. Pen-and-lnk and erayon draw- 
ings ean be made in a similar way. Eleetrotyping fnrnishes 
an intaglio plate, which ean be printed in the roller press. 

290. Two speeimens. By Franz von Kobell. 

7. Bloeks of Soft Mass. In the wax and elay snrfaee 
prpeesses an easily worked mass is spread upon a support 
of metal, to which the cutting tool must deseend. They 
are used only for the prodnetion of relief bloeks. For the 
prodnetion of intaglio plates with a minimnm of labor, and 
oííering at the same time the desired faeility of entting 
lines of varying depth, another proeess has been invented 
to which has been given the name of stylography (stylos, a 
style). The same name has, however, been applied also to 
other proeesses. The bloeks used are of a softish blaek 
eomposition, whitened on the snrfaee, and the work is done 
with points and other tools speeially devised for thé pur- 
pose. Eleetrotyping fnrnishes the plate. Althongh spe- 
eially snitable for intaglio engraving, this proeess ean be 
used also for the prodnetion of relief bloeks. 

agz. Stylography. One speeimen. 

8. Stenoehromy. The bloeks used in the stenoehromie 
proeesses (sfenos^ narrow, elose, ehroma, eolor), may also 
be said to eonsist of a softish mass, but their pnrpose is 
the printing of many eolors at one impression. The print- 
ing bloek is a mosaie of masses of dry, or nearly dry, oil- 
eolors, cut to the shape of the spot of eolor which they are 
to reproduce, and fitted elosely together. This bloek, 
whenever an impression is to be taken, is moistened with 
a fluid which softens the eolors, so that a bibulous sheet 
pressed against it ean absorb them. As only flat tints ean 
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be produced in this way, the picture is íìnished by impres- 
sions from one or two lithographie stones. Senefelder 
invented a similar proeess (mosaie printing), and J. Liep- 
mann praetieed and deseríbed another in the year 1842. 

aga. Stenoehromie prìnt. LJníìnished. By Radde, of Hamborg. 

293. Stenoehromie print. Flnished. By Radde, of Hambiirg. 

g. Maehine-engraving. Maehines are largely used 
in modern engraving, but only as anziliaríes, for ruling 
straight or wavy lines (see Nos. 202-207). In maehine 
engraving properly speaking, the maehine does all the 
work. There are varions kinds of these maehines : — gml- 
loehe maehines (snpposed to have been invented by one 
Guillot) or lathes, which prodnee ornamental designs eon- 
sisting of interlaeing lines, eireles, ete, such as are used 
on bank notes ; mcdal-ruling maehines^ in which a point is 
made to travel over the medal or other low relief of which 
an engraving is wanted, while by an ingenions arrange- 
ment a seeond point, governed by the movements of the 
first, traees a series of lines, nearer together or farther 
apart, aeeording to the variations of height in the original, 
upon a metal plate or a lithographie stone ; and nniversal 
maehines^ which do all kinds of work. Most of these 
maehines are so constructed besides that the design ean 
be reduced or enlarged, or reversed. The first medal- 
rnling maehine was built about 1830, by Aehille Gollas of 
Paris. A similar maehine was construcled somewhat later 
in the U. S. by Joseph Saxton. All the maehines so far 
named are for intaglio engraving. The Shanks maehine, 
on the eontrary, prodnees relief bloeks of a simple kind. 
The engraving is done by entting the lines into a slab of 
plaster of París, thus prodneing a matrix from which 
eleetrotypes ean be made, 

294. IJniversal eng^aving maehine, btiilt by Ferd. Lotz, oí 
Offenbaeh. 

295. Medal-ruling on metal. Done on a Gollas maehine. 

296. Medal-ruling on metal. The portrait only is riiled. 

297. Medal-ruling on stone, with reductions and enlargements, 
done on Lotz's universal maehine. 

298. Relief maehine-engraving, done on Shanks's maehine. 
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10. Nature-Printing. In the proeesses so far deseríbed, 
the aetivity of the designer or of the engraver, or of both, 
is still a faetor of importanee. In those here to be eon- 
sidered the designer and the engraver are entirely elim- 
inated, and the forees of natnre are eompelled to do all 
the work, althongh still without the aíd of photography, 
In their applieation, however, these proeesses are quite 
limited, and their aims are seientifìe and not artistie. Ac- 
eording to the objeets to be represented, they may be 
divided into two elasses: — mineralograpky and mineralO' 
tyfy^ and natnre-printing more espeeially so ealled. The 
representations of the texture of minerals, ete, inelnded 
in the first division, are obtained by cutting the speeimen 
in question to a plane snrfaee, polishing it, and treating it 
with an aeid, which attaeks eertain parts, but does not 
affeet others. Electrot)rpes ean be taken from the snrfaees 
50 prepared. If these are printed like intaglio plates, the 
impressions are ealled mineralographs, if like relief bloeks, 
mineralotypes. In the proeess more partienlarly known as 
" natnre-printing," leaves, plants, ete, are pressed into 
soft metal, more fragile objeets into a gutta-percha eom- 
position, and the impressions thus obtained are repro- 
duced by eleetrotyping. If such eleetrotypes are inked in 
the impressed lines, the resnlts resemble those obtained 
from intaglio plates, if they are inked on the snrfaee, like a 
relief bloek, the designs show white on a eolored gronnd. 

2gg. Mineralographie impression. From an etehed mineral. 
300. Mineralographie impression. From an etehed petrifaetion. 
30Z. Mineralotypie impression. From an etehed mineral. 

302. Nature-printing. A leaf. Intaglio prínting. 

303. Nature-printing. A plant. Intaglio printing in eolors, pro- 
duced at one impression, the plate eharged with three eolors. 

304. Nature-printing. Laees. The plate inked on the surface 
and prínted in the type press. 

11. Gelatine Proeesses. Sinee the properties of gel- 
atine have been investigated in eonneetion with the photo- 
meehanieal proeesses, a nnmber of methods have been 
devised for using gelatinons masses as printing snrfaees 
without the intervention of photography. Several of these 
are deseribed by Poitevin. A well-known deviee of this 
kind is the heetograph (hekatbny hnndred, grafhein, to write, 
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in allusion to the snpposition that abont one hundred eopies 
ean be printed by this eontrívanee), a gelatinons mass in 
a tin tray, to which letters or designs in writing ink are 
transferred from a sheet of paper. From the transfer thus 
obtained a nnmber of impressions ean be made on sheets 
of paper rnbbed against it, and the transfer ean then be 
washed off, leaving the gelatine in eondition to reeeive 
new transfers. A proeess based on similar príneiples, for 
the reprodnetion of drawings in several eolors at one im- 
pression, has reeently been patented. The direet tnmsfer 
proeesSy by which transfers to stone ean be obtained from 
designs in writing ink on paper, which have previonsly 
been transferred to prepared gelatine, also belongs to this 
eategory. 

305. Gelatine print. From a drawing by H. Faray, executed in 
writing ink on paper, transferred to gelatine, and then printed from the 
gelatine. 

306. Direet transfer proeess print, printed from stone. 

12. eiosson's Proeess. The latest of the proeesses 
properly belonging to this division is the one invented 
by the well-known wood-engraver and painter, Mr. Wm. 
B. eiosson. As Mr. Glosson has not yet made public the 
details of his invention, no deseription ean be given here. 
The speeimens exhibited show that it is eapable of excel- 
lent resnlts in the hands of an artist, both f or ìntaglio and 
for relief printing. 

307. Hawthome's Boathonse. Relief printing. 

308. The Pines. Intaglio printing. 

309. Portrait of an Old Woman. After Rembrandt. Intaglio 
prínting. 



C. PHOTOGRAPHie PROGESSES. 

The photographie proeesses {phos, photos, light, graphein, 
to write, to grave) either depend entirely on the aetion of 
light for the making of the pietnres which result from 
them, as well as for their reproduction, or they reprodnee 
and mnltiply already existing pietnres by the' same means. 
Under eertain eonditions the eolors of most snbstanees are 
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afiíeeted by light, which either darkens or bleaehes them, 
thus showing that the substances themselves have under- 
gone a ehange in their ehemieal constitution. If these 
ehanges ean be loealized and eontrolled at will, they ofiFer 
a means of delineation, and this is what photography 
does. In a photographie picture, the lights and shades 
are due to the var}áng intensity of the light which has 
aeted on a surface eovered or impregnated with a sub- 
stanee sensitive to its influence, the aetion of the light 
having been stopped at the right moment, and the eondi- 
tion of the sensitized snrfaee so ehanged that it has beeome 
indiíferent to fnrther aetion of the same kind. This done, 
the next desideratnm is to mnltiply the pietnre obtained. 

Photography, offers, therefore, three prineipal problems : 
— (i.) To prepare a snrfaee which shall be so delieately 
sensitive to the inflnenee of light that an immeasnrably 
short exposure will suffice to impress it; (2.) To make 
the resnlting pietnres permanent, at least in so far that 
the aetion of light shall have no fnrther influence upon 
them ; (3.) To devise means of mnltiplying the photo- 
graphie pietnre without the neeessity of repeated exposure 
before the objeet photographed. 

That the first problem has been solved is shown by the 
aehievements of instantaneous photography. 

The demand for permaneney not being wholly satisfied 
by the salts of silver still almost nniversally used in pho- 
tography, the attempt has been made to substitute other 
metals, such as iron, gold, uranium, and platinum for 
silver, and of these platinum more espeeially is growing 
in favor on account of its beanty and permaneney. Abso- 
lute permaneney — so f ar as anything finite ean be ealled 
permanent — is offered by enamel photography, which 
eonverts the images obtained in the eamera into pietnres 
on enamel, or on poreelain and glass, fired in the kiln, 
and therefore quite as indestnietible as painted enamels. 
The bnlkiness of these photographs, however, restriets their 
use to medallion portraìts and the like. A solntion eapa- 
ble of wider applieation is offered by pigment-prìnting 
(earbon-printing), which prodnees pietnres on paper or 
any other material, eonsisting of finely divided earbon or 
other inert eoloring matter, íìxed to the substratum used 
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by gelaline made insoluble by the aetion of light. A 
similar resiilt is reaehed, although less satisfaetorily, by 
the dusting or powdering proeesses, which proeeed by 
rendering a sensitive snrfaee taeky in parts, so that it will 
aeeept and hold powdered earbon, ete, in quantities pro- 
portionate to the s^tion of the light upon it. 

The possibility, finally, of reprodneing photographie 
pietnres without a re-exposure before the objeet photo- 
graphed, is given by the negative proeesses. It was one 
of the ineonvenienees of the dagnerreotype, as it is of the 
ambrotype and the ferrotype, that eaeh pietnre required a 
separate exposure, whereas by the use of a negative an 
almost nnlimited nnmber of positive eopies ean be made 
by sun-printing or printing by artifieial light. 

A fonrth problem must be mentioned here with which 
seienee has already dealt with some measnre of success, 
the problem namely of translating the eolors of natnre or 
of art into monoehrome in aeeordanee with their true valnes. 
The older photographie proeesses are very nnsatisfaetory 
in this respeet, nearly all shades and hues of blue being 
rendered too light, and the reds, yellows, and greens too 
dark by them. This defeet has been largely done away 
with by orthoehromalie photography (prthos^ right, ehroma^ 
eolor, ealled also isoehromatie photography, from isos^ 
equal). 

The attempts to prodnee many-eolored pietnres eorre- 
sponding in all their hues to the eolors of natnre, paintings, 
ete, by direet exposure of a single sensitive surface, have 
so far given resnlts which are interesting seientifieally only. 
They point to the highest aehievement which photography 
ean strive to attain. In a more indireet way the problem 
has been attaeked by what has been ealled eomposite 
helioehromy {helios^ the sun, ehroma^ eolor), based either 
upon the old theory that all eolors are prodneed by red, 
yellow, and blue rays, either pure or mixed in diiferent pro- 
portions, or on the more eorreet modem theory that there 
are three fnndamental eolor-sensations which eorrespond 
to red, green, and blnish violet. Some of the resnlts of 
these experiments are inelnded in the present dìvision, as 
well as in division D of this exhibition. 

The speeimens shown give a fair idea òf the varíous 
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methods and aehievements of photography, and of the 
prineipal steps in its history. No attempt ean be made, 
however, to enter into the theory of photography in this 
eatalogne. 

Ignoring isolated experiments without definite aim made 
by earlier investigators, it may be said that photography 
proper, that is to say, for the pnrpose of pietorial repre- 
sentation, began with the experiments on nitrate of silver 
pnblished by Wedgwood and Davy in 1802. In the year 
1813 Joseph Nieephore Niepee began his researehes on 
the sensitiveness of resinons snbstanees, which led to the 
prodnetion of the first intaglio plates by the aid of light. 
In 18 19 Sir J. Hersehel diseovered the property of sodinm 
hyposnlphite to dissolve the silver ehloride, which made it 
possible to fix the hitherto fngitive silver images. The 
year 1839 ^s of great importanee in the history of pho- 
tography, as Mungo Ponton then pnblished his experiments 
with paper sensitized by biehromate of potash, and Arago 
reported to the Freneh Aeademy on Daguerre's proeess. 
In 1841 Talbot patented his "ealotype proeess" ikalòs^ 
beautiful), which introdneed the use of paper negatives 
made in the eamera, and on which he had worked sinee 
about 1834. The first negatives on glass eoated with 
albumen were made by Niepee de St. Vietor in 1847. '^^^ 
wet eollodion proeess, snggested by Le Gray, was praeti- 
oally introdneed by F. S. Areher in 185 1. The latest great 
aehievements in photography are the introdnetion of gela- 
tine dry plates for negatives and of gelatine-bromide paper 
for printing. 

I. Natural objeets, ete, used as printing sereens. 
The first experiments in photography were made by expos- 
ing sensitized paper to snnlight under paintings on glass, 
leaves, the wìngs of inseets, ete. The result was a 
negative, which in its turn could be plaeed on a sensitized 
sheet, to prodnee a positive. These earliest photographs 
were made with nitrate of silver, but they were fugitive, as 
the art of fixing them had not yet been diseovered. The 
silver prints here shown are modern, made with silver 
ehloride and fixed with sodinm hyposulphite. The biehro- 
mate prints, also made by exposure under leaves and en- 
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gravings, are believed to.date baek to the year of Mungo 
Ponton's publication. 

310. Pive biehromate prints. By Prof. C. Enslen. Said to 
have been made in 1839. 

311. Seven prints from natnral objeets, on silverehloríde paper, 
negatives and positives. By Thomas Gaffield. 

2. Daguerreotypes. £xecuted on silvered eopper 
plates sensitìzed with iodine, ete, developed with mer- 
cury, fixed with sodium hyposnlphite, and toned with gold 
ehloríde. 

3x2. Two portraits, made in New Bedford about 1842. 

313. One of the first operations performed under ether. 6y 
Hawes, of Boston. 1846. The room shown is the old amphitheatre of 
the Massachusetts General Hospital, which was beneáth the dome of the 
bnilding. The attending physieians are Dr. John C. Warren, Dr. J. 
Mason Warren, Dr. Samuel Parkman, and Dr. Townsend. 

314. Five portraits and a View of a church in Savannah, 
made in varíous parts of the United States up to about 1852. The 
eoloring seen in some of these dagnerreotypes is added by hand. 

3. Negatives. Negatives are printing sereens in which 
the relations of light and shade are reversed. If a pieee 
of sensitized paper is exposed to the light under such a 
negative, the result is a positive pietnre, in which the 
relations of light and shade are eorreet. 

315. Paper negative, made from a print by direet eontaet, f. e,y 
without the aid of the eamera. The oríginal prínt and a positive from 
the negative are also shown. By Thomas Gaffield. 

316. Paper negative, made in the eamera, aeeording to Talbot*s 
ealotype proeess, by Langenheim, in New York, about 1849, with a 
(reeent) silver print on plain paper from it. 

317. Waxed paper negative, made in the eamera, aeeording to 
LeGray's proeess, by Gen. Joseph Howland, at Niee, in 1857, with a 
(reeent) silver prínt from it. 

318. Glass negative, wet eollodion proeess, made in the 
eamera, with a silver print from it, by H. G. Smith, Boston. 

319. Glass negative, dry plate proeess, made in the eamera, 
with a silver print from it, by the Notman Photographie Co., Boston. 
The faee is stained red in the negative to cause it to prínt lighter. 

320. Stripped negative on eollodion film, made in the eamera, 
with a silver print f rom it, by T. W. Smillie, Washington. 

321. Celluloid film negative, made in the eamera, by Miss Fran- 
ees B. Johnson, of Washington, with a silver prínt from it. Snbjeot : 
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The Museum at Qialon-sur-Sadne, which eontains the Niepee Golleetion. 
The statne seen is that of Niepee. 

322. Stripped negative on gelatine film, made from an engrav- 
ing in the eamera, by the Art Pnblishing Co., Boston. Negatives of this 
kind are used to make the prínting films for eollographie prínting. (^See 
Division D.) 

323. Blaek and white negative on glass, made from a line 
drawing in the eamera, by the Art Publishing Co., Boston. The preeed- 
ing eamera-made negatives show gradations f rom blaek to white throngh 
half tones. This negative shows elear lines (the pure glass) on a per- 
feetly opaque blaek gronnd. This is the kind of negatives used for line 
work in the photo-meehanieal proeesses. (See Division D.) 

324. Artifíeial negative (so-ealled "etehing on glass"), with a 
silver prínt from it. The glass is eoated with a thin eollodion film, sensi- 
tized, exposed, and developed as usual. The drawing ìs then executed 
on this fílm with hard points, so that eaeh stroke removes the fìlm and 
leaves the snrfaee of the glass exposed, thus allowing the light to pass. 

4. Positives on Glass. 

325. Bnlargement made in the eamera, from a smaller eollodion 
negative by W. H. Holmes. 

5. Transfers of Positives. 

326. Seven eollodion positives transferred to paper. Made in 
París about 1860. 

327. Two eollodion positives transferred to enamel (not bnrned 
in). Made in París about 1860. 

328. Gelatine bromide positive transferred to poreelain by means 
of Eastman's transf erotype paper. 

6. Ambrotypes are thin eamera-made eollodion nega- 
tives, on which the deposit is kept as light as posbible, 
mounted on a bláek background, or japanned on the baek. 

329. Unbacked ambrotype. 

330. Four baeked ambrotypes, one of them from a lithograph. 
The tinting of the eheeks on the portraits is added by hand. 

7. Ferrotypes (melanotypes, tiritypes) are ambrotypes 
made on sheets of japanned iron. 

331. A sheet of iron used for ferrotjrpes. 

332. Six portraits. The sheet with many portraits was made at 
one exposure in a eamera with as many lenses. The tinting on the eheeks 
of the small portraits is added by hand. 

8. Silver Prints. 
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333. On albumenised paper. Fifteen portraits and yiews, by 
the Notman Photographie Co., Boston. 

334. On plain paper. Three reprodnetions of oil paintings, with 
silver prints f or eomparìson, by C. G. Cox, New York. 

335. On Whatman drawing paper, prepared with arrowroot, 
not toned. Eight yiews in Egypt, by Hamilton Émmons. 

336. Oelatine bromide print. Portrait, by Augustiis Marshall. 
Eidargement from a smaller negative. 

9. Gold Prints. 

337. View from Natnre, by T. W. Smillie, Washington. Plain 
paper sensitized with ferrie ehloride, developed with gold ehlorìde, 
washed with oxalic aeid in solntion. 

10. Iron Prints. 

338. Blue print, from an engraving. By the Soiile Photograph Co.y 
Boston. 

339. Blue print, from the waxed paper negative, No. 317. 

340. Ink pietnre. Printed under a positive (prínt). From 
Lietze's " Heliographie Proeesses.*' 

11. Uranium Prints. 

341. From an engraving, by T. C. Roaeh. 

12. Platinum Prints. 

342. Three portraits. By Augustus Marshall, Boston. 

343. Eight portraits and gronps. Bythe Notman Photographie 
Co., Boston. 

344. Group. " Keeping House," by the Obrig Camera Co. 

345. From a painting, "The Mermaid," by F. S. Church, N. A., 
by A. Z. Seibert, New York. 

13. Permanent Photographs. It has been stated 
already that enamel photographs and photographs on por- 
oelain and on glass, which have been fired in a kiln, are 
praetieally indestructible. Without entering into particu- 
lars, it may be said that there are several kinds of enamel 
proeesses, known as substitution proeesses, and dusting or 
powderíng proeesses, and that the pigment-prínting pro- 
eess (see below), and the eollographie proeess have likewise 
been used for the prodnetion of enamel pictures. The 
enamels here shown are the resnlt of a substitution 
proeess involving the use of a salt of iridium. The dust- 
ing or powdering proeesses are used also to produce per- 
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manent pietnres on paper. The prineiple on which they 
rest has been allnded to on a previons page (p. 40). Of 
mneh greater importanee is the pigment- (or earbon-) 
printing proeess, which must be explained somewhat 
more in detaìl, as it enters largely into photo-meehanieal 
proeess work. It may be ontlined as follows : An inert 
pigment (for blaek earbon is used, whence '* earbon-print- 
ing") is mixed with gelatine, the mixture spread on 
paper, and allowed to dry. Paper so prepared is known 
as " earbon tissue." For use, it is sensitized on a solntion 
of biehromate of potash, and is again allowed to dry. It 
is then exposed to the light under a negative. The light 
penetrates the gelatine film, deeply where its aetion is 
strongest, less deeply where it is less strong, but always in 
proportion to the degree of aetion exercised by the light. 
As the light hardens the biehromatized gelatine, so that it 
will no longer dissolve in hot water, the resnlt of the expo- 
sure is really the production of a very slight relief in the 
gelatine film, which is thiekest where the aetion of the 
light was strongest and thinnest where it was weakest, with 
gradations of thiekness between tbese two extremes eor- 
responding to the gradations of light and shade in the 
oríginal. The question now is how to get at this relief, 
which is embedded in the general mass of the earbon tis- 
sue, with its baek upward. If the sheet as it stands after 
exposure were washed in warm water, the nnehanged gela- 
tine between the relief and the paper snpporting it, would, 
indeed, be dissolved, but the thinner parts of the relief 
would float off with it. To prevent this, it is neeessary to 
transfer the gelatine film to another sheet, to which it is 
f astened with the exposed snrfaee. The washing away of the 
nnehanged gelatine — the "developing" as it is ealled — 
ean now be proeeeded with without danger, until only 
the hardened gelatine relief, eolored by the pigment mixed 
with it, is left on the sheet. It stands to reason that this 
relief produces all the gradations of the original, sinee in 
its thiekest parts it allows no or very little light to pass, 
while in its thinner parts the white of the paper is seen 
throngh it in proportion to their thiekness, until in the 
high lights there is so little left of the gelatine fìlm that 
they appear of a elear white. If a reversed negative has 
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been used in printing, the picture is eorreet as to right and - 

left after it bas been transferred. If, on the eontrary, an J 

ordinary, unreversed negative has been used, the resnlt of 
the íirst transfer is a reversal of right and left. In that 
ease it beeomes neeessary to do the developing on a tem- 
porary support, and after it has been eompleted to restore \ 

the picture to its eorreet position by a seeond transfer. 
As soon as the deíinite transfer has been made, the gela- 
tine is hardened by òhemìeal means, so as to make it insol- ; 

uble. As the pietnres prodneed by pigment-printing are 
eomposed of earbon or other inert eoloring matter, it is 
evident that they must be quite as permanent as impressions 
in printer's ink taken from engraved plates. Pigment- 
printing was first suggested by Poitevin in 1855, but it did 
not beeome praetieally useful until Swan elaborated the 
transfer proeess, as deseribed in his patent of 1864. 

346. Six enamel photographs. By Augustus Marshall, Boston. 

347. Du8ted picture By.F. Joubert. 1860. 

348. Garbon tissne, t. e., paper eoated wlth gelatine eharged 
with pigments of different eolors, used for pigment-printing. 

349. Pigment-Print in two states, i, e,y partly washed off or de- 
veloped, and fully developed. 

350. Five pigment-prínts (earbon-photos) by A. Braun & G>., of 
Dornaeh. 

14. Photomierographs. 

351. Group of Diatoms. By L. H. Loudy, New York. 

352. Pieee of a Seetion of Wood. By T. W. Smilhe, Washington. | 

15. Enlargements. | 

352/1. Pieee of a Seetion of Wood. Enlargement of No. 352. j 

353. An Bgyptian Statnette. I 

(See also Nos. 325 and 336.) 1 

16. Mierophotographs. | 

354 A Pigeon Post Film, such as were used during the siege of ' 

Paris for conmiunication with the outside world. 

355. The Lord's Prayer, Views, ete. , monnted in pendants. — 
Visitors, desiring to see these speeìmens of mieroseopie photography, 
wiU please ask the enstodian to show them to them. 
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17. Instantaneous Photography. 

356. Five photographs of vessels in motion. By T. W. 

Sm^e, Washington. 

356^. Two enlargements oí instantaneoos photographs of ves- 
sels (" Volnnteer " and " Mayflower ") in motion. By David Mason 
Little, Boston. 

357. Two photographs of lightning. 

18. Orthoehromatie Photography. To properly 
translate a natural view, or a picture in eolors, into mono- 
ehrome, it is neeessary that every eolor should be repre- 
sented aeeording to its eorreet valne^ i, e,, of the degree of 
luminosity which it seems to have to the eye. Thus yellow, 
being a very bright eolor, must be represented nearly 
white, whereas a medinm blue, being of low Inminosity, 
must be of a eorrespondingly low shade of gray. In ordi- 
nary photography, however, as it was earried on previous 
to the diseovery of the orthoehromatie proeesses, the 
yellows, as well as the reds and greens, were reprodneed 
altogether too dark, while the blues and even the violets 
were rendered far too light, the lighter blues often appear- 
ing as white. This is due to the faet that the ehloride, 
iodide, and bromide of silver, which are used as the sensi- 
tive substances in photography, are much more powerfully 
aeted upon by the violet and blue rays than by the green, 
yellow, and red rays. It has been shown, however, that 
these salts may be made more sensitive to the reds, 
yellows, and greens by treatment with eertain organie sub- 
stanees which absorb the rays in question, and less sensi- 
tive to the blues and violets by the interposition between 
the sensitive plate and the objeet to be photographed of 
yellow sereens, which subdue the effeet of the blue and 
violet rays. The resnlts reaehed are not absolutely eor- 
reet, but the speeimens here shown eertainly prove that 
a great advanee has been made towards the end aimed 
at. " For an exact representation in monoehrome," says 
Capt. Abney, in his '* Treatise on Photography," " perfeet 
tnith ean only be attained when the curve of sensitiveness 
of the eomponnd [used in the treatment of the sensitive 
plate] to the speetnim follows the curve of luminosity of 
the spectrum, and at present such a compound has not 
been, nor, if an opinion may be expressed, will it ever be. 
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found, but an approzimation may be made by an artifìee." 
The study of orthoehromatie photography was fírst earríed 
on systematieally in Enrope by Dr. H. W. Vogel, of Ber- 
lin, and in Ameriea by Mr. F. E. Ives, of Philadelphia, 
who was the fìrst also to introduce it eommereially. 

358. Blue ríbbon on a yellow gronnd, wìth photographs from 
it by the ordinary and by the orthoehromatie method, by F. £. Ives. 
The negative for the orthoehromatie photograph was made on a eom- 
mereial orthoehromatie plate, with ayellowscreenback of the obieetìve. 

359. ehromolithograph, with photographs from it by the ordi- 
nary and by the orthoehromatie method, by F. £. Ives. Same method 
as No. 358. 

360. Two photographs from a painting, one by the ordinary, 
the other by the orthoehromatie method, azaline proeess, by W. Knrtz. 

(See also Nos. 582 and 583 in Division D.) 
361^-3/. Ten photographs from paintings, by the orthoehro- 
matie method, azaline proeess, by W. Kurtz. 

19. Colored photographs. No speeimens having been 
obtainable, the attempts to photograph the speetrnm, paint- 
ings, ete, in their tnie eolors at one exposure, eannot be 
illustrated here. The eombination of colorwith photog- 
raphy, bv pigments laid on by hand, is exemplified by some 
of the aaguerreotypes, ete, in this exhibition. The Bon- 
nandtype, patented in 1879 and 1882, is based on a sim- 
ilar, but more intimate eombination. Very excellent re- 
sults have been obtained by Mr. F. E. Ives, by his proeess 
of eomposite helioehromy which eomes as near solving the 
problem of photographing the eolors of natnre as any 
method yet devised, allhongh by a proeess quite different 
from that involved in the experiments allnded to at the 
beginning of this paragraph. For the applieation of sim- 
ilar methods to printing, see Division D, Nos. 657-662. 

362. Bonnandt^rpe. On a lightly printed photograph, used to 
give the general ontline, the eolors are laid in flat tints by hand, or they 
may be prínted lithographieally, in which ease the lightly printed photo- 
graph ean be dispensed with. The eolors themselves are either mixed J 
witn albnmen, or the paper is again albnmenized over them, and sensi- _' 
tized as before. It is then exposed onee more under the same negative, 

and the picture this time is fully printed. The photograph, therefore, ' 

is either developed in the layer of eolors, or the eolors are under the 
photograph. 

363. Comp08Ìte helioehromy. Two window transpareneies of 
mieroseopÌG objeets seen by polarized light. By F. E. Ives. Three nega- 
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tíves are made on one plate at one exposure, in a triple eamera, throiiffh 
'eareínlly adjusted seleetíve eolor sereens, enttíng off respeetívely the 
three eolors which eorrespond to the three fnndamental eolor-sensations 
aeeording to the Yonng-Hebnholtz theory, viz. : red, green, and blnish 
violet These negatives are primarily intended for projeetion on a 
sereen, and if thus used, that is to say projeeted upon one another with 
red, green, and blnish violet light, again very earefnlly adjnsted, the 
resuit is that they produce in the eye all the eolors of nature. Views 
from natnre (Yellowstone seenery, ete.) and from works of art have 
thus been made, which are very successful. The transpareneìes shown 
eonsist of three snperposed gelatine fìlms made with the negatives in 
questíon, but dyed — as they are to be seen by transmìtted instead of 
reíleeted light — by the eolors eomplementary to the three fnndamental 
eolor-sensatíons, t. e.^ by yellow, blue, and pnrple. This is essentíally the 
eombinatíon used also in the proeesses based on the old three primary- 
eolor theory, but the resnlt is arrived at in a diff erent way, and the hues, 
which differ somewhat from those of the so-ealled primary eolors, are 
speeially seleeted. The proeess, patented by Mr. Ives, has not yet been 
applied to printing in its present development. 



D- THE PHOTO-MECHANICAL PROOESSES. 

The demand for a proeess which ean prodnee a multi- 
pliable picture without the intervention of either designer 
or engraver would seem to be met by photography, sinee 
from a negative made by the aetion of light a large num- 
ber of positives, or " prints," ean be obtained by the same 
means. Photography has, however, several limitations 
which circumscribe ìts usefulness. In the iìrst plaee, most 
of its productions are not free from the snspieion of Jaek 
of permaneney. In the seeond plaee, the operation of 
multiplying eopies from a negative, in spite of all improve- 
ments, is still too slow and too eostly, and the eost inereases 
in the same ratio as the promise of permaneney. Finally 
pbotographs must be monnted, which is a fatal objeetion 
to them as book illnstrations, and still more nníìts them 
for newspaper work. What is wanted is a proeess which, 
from any seene in natnre, or stationary or rapidly moving ' 
objeet, or work of art of any kind, will produce a bloek or 
plate, printable in ordinary printer's ink, on an ordinary 
press, and at the same time absolntely reliable in the ren- 
dering of detail, of the general eífeet of light and shade, 
and of the relative value of the varions eolors involved. 
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The photo-meehanieal proeesses — so ealled because, al- 
thoiigh based on photography^ their final prodnets are a 
result of the press, which is a meehanieal eontrivanee — 
represent the nearest approaeh to the realization of this 
ideal yet devised, even if they do not wholly reaeh it. 
Aside from the nniformity of texture from which all these 
proeesses snffer, the ehief diffienlty in the way is that they 
still rely too much on human skill and hnman jndgment. 
This is due, partly to photography itself, which yields 
negatives of diíferent degrees of perfeetion and which, 
therefore, must be eorreeted, and partly to the operations 
which follow photography, such as etehing, — the success 
of which depends entirely on the skill and the jndgment of 
the eteher, — and retonehing by the hands of the engraver, 
which nearly all bloeks and plates have to nndergo before 
they are ready for the press. The proeess òf lìie future 
— or at least the ideal proeess which is kept steadily in 
view, althongh it may never be reaehed — will do away 
with all these distnrbing elements, and will be as strietly 
a seientifíe operation as a demonstration in ehemistry. 
But even eoneeding these limitations, it must be acknowl- 
edged that the results obtained by the photo-meehanieal 
proeesses are wonderful, and that, by the reprodnetion and 
dissemination of the works of nature as well as of art, 
they have beeome a powerful and benefieent faetor in the 
intellectual life of our time. 

The teehnieal aim, then, of the proeesses under eonsid- 
eration is the prodnetion of bloeks and plates which shall 
praetieally be preeisely the same as the bloeks and plates 
prodneed by the old hand proeesses illnstrated in division 
A of this exhibition That the aim has been reaehed 
ìs conclusively shown by the photo-meehanieal proeess 
bloeks and plates here brought together : — a photo-me- 
ehanieal relief-bloek, intaglio plate, or planographie print- 
ing snrfaee, diífers intrinsieally, as far as fundamental 
teehnieal prineiples are eoneerned, in nothing from the 
same kind of bloeks, plates, and surfaces prodneed by 
hand. But to these latter the photo-meehanieal proeesses 
have added several new varieties, which, althongh they 
may also be ranged under the diíferent headings of relief, 
intaglio, and planographie snrfaees, yet difiíer firom the 
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older proeesses in the nature of the prínting forms used. 
These are : for relief bloeks, the glue-type, made of hard- 
ened gelatine ; for intaglio plates, the Woodburytype, the 
prínting-form for which eonsists of a metal plate with 
shallow eavities into which a solntion of gelatine eolored 
with a pigment is ponred, instead of prínting-ink ; and for 
planographie printing, the eollographie p'roeesses, which use 
prínting surfaces of gelatine, so treated that they will take 
the ink in eertain parts, while they will rejeet it in others. 
Most of these results are illnstrated in the exhibition, and 
will be spoken of more in detail in their proper plaees. 

The photo-meehanieal proeesses at present ìn successful 
operation are almost wholly based upon the properties of 
eertain resinons and glutinous snbstanees, and the ehanges 
which they may be made to nndergo under the inílnenee 
of light. These snbstanees are : asphaltum, albnmen, and 
gelatine. 

If asphaltnm is spread in a thin layer on any snrfaee, 
and is then exposed to light for a snffieient length of time, 
it beeomes insolnble in its usual solvents, such as tnrpen- 
tine or benzine. If, therefore, a metal plate is eoated with 
asphaltnm in solntion, and, after it has dried, is exposed 
under a prínting sereen, either negative or positive, the 
parts under the elear portions of the sereen, which trans- 
mit the light, will beeome insoluble, while those under the 
dense portions, which do not transmit the light, will remain 
soluble. If the plate is now washed with one of the 
solvents of asphaltum, those parts of it which have re- 
mained soluble will be removed, while the hardened parts 
will remain. It is self-evident that the plate in this eondi- 
tion may be etehed, the asphaltnm remaining on it serving 
as an etehing ground, and that the resnlt will be a relief 
bloek, if the blaek parts of the design were hardened 
(under a negative), or an intaglio plate, if the whites were 
hardened (under a positive). 

Albnmen, or white of egg, is solnble in eold water, even 
after it has been allowed to dry. If it is mixed with a 
solntion of potassinm biehromate, spread out on a snrfaee, 
and then dried, it still remains solnble in eold water, so 
long as it is not exposed to light. On exposure to light, 
however, it loses its solubility. Albnmen, therefore, mixed 
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with potassium biehromate, aets like asphaltum, and may be •{ 
iised like it, with eertain modifìeations in the manipnlation. j 

The uses of gelatine are more complex. Gelatine, which 1 
is glue in a pnrifìed form, swells in eold and dissolves in j 

hot water. On eooling it assnmes the eonsisteney of 
jelly, and fìnally dries out and hardens again. There are í 

varions qualities of gelatine, some harder, some softer, 
which show these properties in varions degrees, and the kind ' 

of gelatine used is adapted to the work to be done. If 
gelatine is mixed with potassinm biehromate, it retains its 
original qualities while wet, and even after drying, if kept 
in the dark. On exposure to light, however, it loses them, 
that is to say, it wìll no longer swell in eold or dissolve in 
hot water. From this ehange in the natnre of the gelatine, 
varions other resnlts follow. For instanee, gelatine in its 
normal state, if made to adhere to an nnyielding surface 
and then swelled, assumes a retienlated grain, but it loses 
the faenlty of retienlating in exact proportion to the degree j 

of exposure to light which it has nndergone. Again, the I 

unchanged gelatine has no power of resistanee to mor- j 

dants, such as are used for etehing, but, biehromatized I 

and exposed to light, it acquires this power, in proportion 
to the degree of exposure. In a similar manner it may be 
rendered eapable of aeeepting printing ink while in a moist 
state, the parts most hardened aeeepting the most of il, . à 
while those that have been proteeted from the light rejeet ' 

it. Finally, it beeomes eapable of resisting the impaet of 
sharp bodies, like grains of sand in the sandblast, the 
degree of resistanee again eorresponding to the degree of ^ 
exposure to the light. All these peenliarities have been ^ 

made use of in the proeesses under eonsideration. 

The ehemieal proeess involved in the aetion of light on 
asphaltnm, and on albnmen and gelatine mixed with a < 
ehromate seems to be one of oxidation, the asphaltnm l 

appropriating oxygen direetly from the air, the glutinous 
snbstanees being aifeeted by the oxygen liberated by the 
rednetion of ehromie aeid to ehromie oxide which takes 
plaee when a ehromate is exposed to the light in the 
presenee of organie snbstanees. Instead of potassinm 
biehromate any other ehromate may be used, the base of 
which does not preeipitate gelatine. Ammonium biehro- 
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mate is frequently substituted for the potassium salt, where 
greater sensitiveness to light is eonsidered an offset to in- 
ereased eost. 

It has been said that the highest aim of the photo- 
meehanieal proeesses is to eonvert a photograph from any 
natnral seene, or from a painting, into a printabìe bloek or 
plate, without the intervention of designer or engraver. 
When the infinite variety of flat and gradated tints in such 
photographs, ete, is eonsidered, and when it is fnrthermore 
borne in mind that flat tints of different value and gradated 
tints ean be prodneed in the press only by means of lines 
or dots of var)ring size and plaeed at various distanees 
from one another, the diffienlties in the way will beeome 
apparent at onee. It is easy enough to nnderstand the 
reproduction of drawings in lines or dots by these proeesses, 
and even the rendering of flat and gradated tìnts by some 
of the photo-etehing proeesses which imitate mezzotint or 
aquatint, does not offer speeial difficulties. But the matter 
assumes quite another aspeet when it eomes to making a 
relief bloek, to be printed in the type-press, from a photo- 
graph from natnre, a painting, or a washed drawing. Teeh- 
nieally eonsidered, the photo-meehanieal proeesses aehieve 
their greatest trinmph in the production of such bloeks, 
and it must be said that their success is astonishing, even 
when looked at from a purely artistie point of view, in spite 
of the faet that the unavoidable uniformity of texture tells 
more nnpleasantly here than in other proeesses, and that 
these so-ealled " half-tone " proeesses eannot render white, 
except by the aid of artifiees outside of their proper 
sphere. It is self-evident that, in order to be able to pro- 
duce a " half-tone " bloek, the flat and gradated tints must 
be broken up into eorresponding masses of lines and dots, 
but it would be impossible to enter into a detailed deserip- 
tion of the various means proposed for the aeeomplish- 
ment of this end. All that ean be said is that the method 
almost nniversally employed to-day, involves the interposi- 
tion of a lined or grained sereen between the sensitive 
plate and the photograph, painting, or drawing to be eopied. 
Careful study of the teehnieal exhibits which show the 
varions stages in the making of such bloeks will throw at 
least some light upon the subject. It may be said, how- 
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ever, that praetiee, in this ease as in so many others, is 
ahead of theory, and that no thoronghly lucid and ineon- 
testable explanation of the phenomena involved has as yet 
been given. 

As very many of the proeesses in daily operation for 
the prodnetion of relíef bloeks are etehing proeesses, and 
as the tendeney is growing to give them the preferenee, 
mainly for eommereial reasons, the importanee of the eteher 
deserves a word here. Etehing is a diffienlt enongh oper- 
ation, even in the simple manner in which it is used by the 
painter-eteher, but this is as nothing eompared to the 
diffienlties of proeess-etehing for relief work. The prob- 
lem is, to eteh the elosest as well as the more open work 
to a snffieient depth to prevent the ink from filling up the 
spaees between the lines, and at the same time to leave 
eaeh line with a solid foot, inereasing in thiekness down- 
ward, so that it may not break down under pressnre. 
These neeessities have developed a s)rstem of etehing, — 
first praetieed, so far as is known, by Gillot (see p. 33), — 
which involves an extraordinary amonnt of eare and skill. 
It will not do, as in the ease of ordinary etehing, to bite, 
take a proof, and then, if need be, lay a rebiting gronnd 
merely on the snrfaee and bite again. Not only the sur- 
faee of the lines must be proteeted, but their sides as well, 
and this in eorresponding progression as the biting pro- 
gresses in depth. To this end the bloeks are rolled up 
between the varions stages of etehing with a speeial kind 
of ink (**etching ink") and powdered with resinons sub- 
stanees, eommonly dragon's blood, and these are melted 
on by heat, gradnally allowing the resin to eoat the sides 
downward, and then filling up the finer parts of the work, 
until at last only the largest whites are left exposed for a 
final etehing. The delieaey of this work ean readily be 
estimated by examining the bloeks exhibited. 

The nomenelatnre of the photo-meehanieal proeesses, 
owing to the causes mentioned above (p. 32), is unfor- 
tunately in a most sorry state, so much so that the eongress 
of photographers not long ago held in Paris made an 
attempt at regnlating it. It is to be feared, however, that, 
so far as the trade is eoneerned, this and a similar attempt 
made in Germany, will have no effeet. Many of the 



D, THE PHOTO-MEeHAlSrieAL PROCESSES, 



55 



names in vogue will be found mentioned in eonneetion 
wilh the speeimens shown. 

The history of the photo-meehanieal proeesses goes baek 
to the year 1813, when Joseph Nieephore Niepee began 
his experiments with resinous snbstanees. The year 18 14 
is usually named, but Niepee de Saint Vietor, the nephew 
of J. N. Niepee, distinetly says 18 13. A plate made by 
him in 1824, an impression from which is shown in this 
exhibition (see No. 391), is the oldest known pieoe of 
photo-meehanieal proeess work still in existence. The 
publication of Mungo Ponton's experiments with potas- 
sium biehromate, in 1839, ™^y ^^ looked upon as the 
starting point of the later proeesses involving the use of 
gelatine and biehromate. Many experiments were made to 
transform dagnerreotypes into printable plates by etehing, 
without, however, leading to praetieal resnlts. The fìrst 
experiments in photolithography were made by Dixon in 
Ameriea and Lewis in Ireland in 1841 and by Zurcher, of 
Paris, in 1842. In 1852 Lemereier, Lerebonrs, Barreswill 
and Davanne began to work their asphaltnm proeess on 
stone, and a similar proeess, by Maepherson, was patented 
in England. In the same year Fox Talbot took out his 
first patent for prodneing intaglio plates, with biehromated 
gelatine as a " resist." About the same tìme Niepee de 
St. Vietor, Mante, Baldns, Nègre and others in Paris pro- 
duced similar plates in Franee, using asphaltnm. In 1854 
Paul Pretseh patented his proeess, based on the retienla- 
tion of gelatine, and shòrtly afterwards established the 
" Photo-Galvanographie Co." in London. In 1855 Poite- 
vin, of Paris, took out a patent for a swell gelatine pro- 
eess for making intaglio and relief plates, and another 
for photolithography which he sold to Lemereier in 1857. 
In the year following another photolithographie proeess 
was patented by Cutting & Bradford, of Boston. All these 
proeesses, with several others, strove to prodnee half-tone 
on stone, but did not saeeeed snffieiently to be of praetieal 
value. The first really useful photolithographie proeess, 
distinetly limited to the reprodaetion of line-work, was that 
invented by J. W. Osborne, then of Melbonrne, in 1859. 
A similar proeess was invented about the same time by 
Sir Henry James, of England. ' 
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The earliest extended eommereial applieation of pho- 
tography to the production of relief -bloeks is said to have 
been made by Lefman, of París. The first eoneeption of 
the eollographie proeess and of the Woodburytype is 
elaimed by Poitevin, but it was left to Tessié du Motay, 
of París, Hnsnik, of Vienna, Albert and Obemetter, of 
Munich, and Emest Edvards, then of England, to make 
the former praetieally useful, while the latter eame into 
notiee only from the date of Woodbury's patent, taken out 
in 1864. 

Sinee that time the aetivity in this department of human 
researeh and invention has assnmed such enormons dimen- 
sions that it is impossible to eompress the faets into a 
small eompass. The most important events of the inter- 
vening period were the invention, by F. E. Ives, of Phila- 
delphia, of a proeess, introdneed eommereially in 188 1, by 
which half-tone photographs, ete, were transformed into 
dots by meehanieal means, and that of the Meisenbaeh 
proeess, patented in 1882, which was the first sereen 
proeess successfully used on a large seale in the produc- 
tion of half-tone bloeks. 

Nearly all the important steps in the history of the 
photo-meehanieal proeesses are illnstrated in the present 
exhibition, thanks to the courtesy of the offieers of the 
U. S. National Museum (Smithsonian Institntion)^ by whose 
permission most of the early speeimens here shown were 
bionght on from Washington. 

The order followed in the arrangement of this division 
of the exhibition diífers from that of the other divisions. 
The teehnieal illnstrations — the means used in the various 
photo-meehanieal proeesses — have been grouped together 
at the beginning, so far as they ean be shown at all ; and 
of the resnlts, those attained by the intaglio proeesses are 
plaeed fìrst, while the planographie proeesses occupy the 
seeond position, and the relief proeesses the third and last. 
This is in aeeordanee with the historieal development. 
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I. TECHNICAL METHODS. 

The fot)lowing illustrations eomprise only the leading 
proeesses, and more espeeially those at present in success- 
ful operation. Of intaglio proeesses (íz.) , the reproduction of 
simple line work by etehing is shown (only by a plate, how- 
ever), with two varieties of the method for the production 
of half-tone plates (from photographs, ete), which involves 
the use of an aquatint ground, and which may, therefore, 
be eonveniently named " photo-aquatint." There are other 
methods, which employ swelled gelatine films for line work, 
and hardened wash-out films mixed with gritty snbstanees, 
or films in which the reticulation of the gelatine is ntilized, 
for half-tone work. The printing plate, in these eases, is 
obtained by monlding or eleetrotyping. Some of these 
will be briefly disenssed in eonneetion with the speeimens 
illnstrating them shown under " Resnlts." The Woodbury- 
type is also illustrated under this heading. The plano- 
graphie proeesses (b.) are represented by photolithography 
and by the several varieties of the eollographie proeess. 
Photolithography (and photozineography, which is in reality 
the same thing) may be divided, as to the originals to be 
reprodneed, into line proeesses and half-tone proeesses, 
and as to the teehnieal method used, into direet proeesses 
and transfer proeesses. In the direet proeesses, the sensi- 
tive material is spread direetly upon the stone or zine 
plate, and these latter are exposed in the eamera, or under 
a negative or positive, aeeording to the speeial variety of 
the proeess. In the transfer proeesses, the image is first 
prodneed on paper, and from this it is transferred to stone 
or zine. Only one of these many possibilities is illnstrated 
here, by the " Osborne Proeess," which is a line-transfer pro- 
eess. Some speeimens of the photolithographie half-tone 
proeesses, early as well as late, will be found among the 
" Resnlts." In the eollographie proeess, one of the great- 
est difficulties involved is the treatment of the glutinous 
film used as the printing surface, soas to enable it to stand 
a tolerably large edition. The early workers snífered from 
the tearing away of the films from their snpport. It was 
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essayed, therefore, to attaeh them fírmly to glass as well as 
to metaì, and also to use them loose. Prìnting fìlms of all 
these three varieties are shown here. The relirf proeesses 
(^.) may again be elassifìed, both as to originals to be 
reprodneed, whether in lines or half-tone, and as to meth- 
ods used. Of the latter there are three, — the etehing 
proeess, the swell-gelatine, and the wash-out proeess, all of 
which are illnstrated here in their applieation to line work. 
Of the varíous methods devised to reprodnee half-tone, 
only two are shown, the relief-aquatint proeess (" mezzo- 
type " ) and a sereen-proeess. The former is snffieiently 
ontlined below. The ehief point of interest in the sereen 
proeesses is the prodnetion of a half-tone negative in 
which the fìat tints and contìnuous gradations from blaek 
throngh grays to white of an ordinary photograph from 
nature or from a painting, ete, are transformed into masses 
of dots or lines, which shall be uniformly blaek, a'nd yet 
reprodnee the gradations of the oríginal by diíferenee in 
size and apparent differenee in distanee, althongh the dis- 
tanee from eenter to eenter is always the same. This neg- 
ative onee prodneed, it is in the ehoiee of the operator to 
use either the etehing, the swell-gelatine, or the wash-out 
proeess for the making of the relief bloek. Only one of 
the various sereen proeesses devised is illnstrated here. 
These varíeties differ not only in the manner of using the 
sereen, but also in the pattem of the latter, whether simply 
lined, or eross-lined, stippled, grained, ete. Aeeording to 
the eharaeter of the work to be done the sereens may vary 
also in fìneness, that is to say, in the nnmber of lines, ete, 
to the ineh. A third method of prodneing the needed neg- 
ative by the intervention of meehanieal means, is shown 
only in its resnlts. See the original ** Ives Proeess," No. 
703. The explanations given are again of the most ele- 
mentary kind, their aim being simply to elneidate the broad 
prineiples nnderlying the varions proeesses, without enter- 
ing into minnte details of manipnlation. It will be well, 
however, to bear in mind that these details are of the fìrst 
importanee to the praetieal worker, as upon them depends 
the eeonomieal and sure applieation of the prineiples. 
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I. The materials used. 

364. Asphaltum in the enide state. For iise it is pnrified by 
washing with ether, and dissolved in benzole. The solution is stained 
blaek, to make it more easily visible on the plates in the thin layers in 
which it is applied. 

365. Albumen. The shell of an egg is shown, as a reminder of 
the best known source of albumen. 

366. Gelatine in sheets and in shreds. 

367. PotaSsium biehromate. 

2. The properties of gelatine. As before stated 
(p. 51), the part played by asphaltum and albumen in the 
photo-meehanieal proeesses is quite simple. The more 
complex aetion of gelatine is elucidated by the plaster 
moulds and the east here shown. No. 368 is a mould made 
from a swelled gelatine relief. This relief was obtained 
by exposing a film of gelatine, of appreeiable thiekness, 
mixed with potassinm biehromate, to the aetion of light 
under an ordinary negative made from natnre. After 
exposure, the film was soaked in eold water, so as to cause 
the nnaltered gelatine to swell. The result was a relief 
which was highest in those of its parts eorresponding to 
the lights in the original, while the parts eorresponding to 
the blaeks were lowest, and the intermediate shades be- 
tween white and blaek were represented by proportionately 
intermediate elevations. In the monld these relations 
must self-evidently be reversed, so that the parts represent- 
ing the lights are lowest, while those representing the blaeks 
are highest. The seeond mould, No. 369, is from a wash- 
out relief, obtained by the proeess employed in pigment- 
printing. In this ease, the biehromatized gelatine film, 
which again was of appreeiable thiekness, having been 
exposed under a negative and then transferred to another 
suppoFt (see p. 45), was treated with hot water, which 
dissolved the unaltered gelatine, or in other words those 
parts of the film which had been proteeted from the aetion 
of the light by the negative, and which therefore eorres- 
ponded to the lights of the original. It follows that, in 
the hardened wash-out relief thus obtained, the high lights 
must be represented by the lowest parts, while the highest 
parts eorrespond to the deepest blaeks of the original. 
The east, No. 369, made from the mould No. 368, is natu- 
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rally an exact counterpart of the gelatine relief itself. For 
other moulds from swell-gel|itine reliefs, see No. 373 c, 
from a half-tone, of very slight elevation, and No. 383 e, 
from a relief in lines ana dots, and very prononneed. 

368. Plaster monld, from a swelled gelatine relief, with a silver 
prìnt from the negative nnder which the íìlm was exposed. 

369. Plaster xnould, made from a wash-out relief. 

370. Plaster east, made from the mould, No. 369. 



(a.) INTAOLIO PROGESSES. 

3. Photogravure in lines. The simplest way to make 
an intaglio plate, to be printed on the roller-press like a 
plate engraved by hand or etehed, from an original in pure 
blaek lines, is to eover a metal plate with asphaltnm or 
albumen mixed with a biehromate, and expose under a 
blaek and white positive, The parts of the eoating under 
the elear spaees of the positive are hardened, those under 
the blaek lines, eorresponding to the lines of the design, 
remain solnble. Washing the plate with a suitable sol- 
vent lays bare the metal under the lines, and the plate 
ean then be etehed, the hardened eoating aeting as a 
"resist" to the mordant. Its powers of resistanee ean be 
inereased by rolling up in ink (^'etehing ink") and 
powdering with some resinons snbstanee, usually dragon's 
blood. 

371. Photogravure plate, eopper, from a drawing in lines, made 
by P. H. Mandel, with an impression from it. 

4. Photo-aquatint, for the production of half-tone in- 
taglio plates from photographs from nature, paintings, ete 
A dry aquatint gronnd is laid on a metal plate, and over 
this is mounted a gelatine negative fìlm, made by the pig- 
ment-printing proeess (see p. 45). To obtain this negative 
film a reversed positive on glass has first to be made. The 
reason why this positive must be reversed will beeome 
elear when the natnre of the manipulations in the pigment- 
printing proeess, which involve the tnrning of the film, are 
eonsidered. The film mounted on the plate is a wash-out 
relief, thiekest in those parts which are to show white in 
the impression from the plate, and gradnally growing thin- 
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ner towards the darkest parts, where it is thinnest. The 
relief eharaeter of such a fìlm is well shown by the positive 
on glass, No. 372 c, which was also made by the pigment- 
printing proeess. The film aets as a " resist " to the mor- 
dant, allowing it to pass freely in the thinnest parts, and 
less and less freely as it inereases in thiekness. If, how- 
ever, the film were monnted on the bare plate, and the 
biting then proeeeded with, the resnlt would be of no prae- 
tieal use, as the plate would present merely shallow hol- 
lows9 ineaple of holding the ink, and which would therefore 
be wiped out in the attempt to elean the snrfaee of the 
plate. This is, however, prevented by the aquatint gronnd, 
which allows the mordant to circulate only in the ehannels 
aronnd the resinons partieles of which it eonsists, and 
thus produces a grain, preeisely as in ordinary aquatint- 
ing. The mordant used is perehloride of iron, which is a 
" still mordant," /. ^., one which does not evolve bnbbles 
of gas. An eíferveseent mordant eannot be used, as the 
bubbles rising under the film would tear it up. In biting, 
successive baths of varying strength are used. A strong 
solution of perehloride of iron penetrates only the thinner 
parts of the film, whereas a weaker aets also throngh the 
thìeker parts. The biting, therefore, begins with a strong 
solntion, which aets only in the darkest parts, and is fol- 
lowed up with weaker and weaker solntions, which eon- 
tinue the biting in the darks and at the same time earry it 
on gradually towards the lights. If neeessary, the plate 
is worked over with the bnrnisher to brighten the lights, 
and with ronlettes, ete, to strengthen the darks. 

372. Photo-aquatint from a group from life. — {a.) The origi- 
nal negative from life. — (í.) Silver print from the negative. — (í.) The 
reversed positive on glass. — (í/.) The bare eopper plate. — {e.) The eop- 
per plate with the aquatint gronnd laid upon it. (The next step would 
be the eopper plate with the aquatint gronnd on it, and the reversed 
negative gelatine relief monnted over it, ready for biting, but this stage 
is notshown.) — (/.) The finished plate. — (^.) A proof from the plate, 
" off the aeid," í. ^., bitten only, without any retonehing. — (A.) A 
proof from the plate partly gone over by the engraver. — (í.^ A proof 
from the finished plate. The finishing is eonfined prineipally to elearing 
the lights by bnrnishing. — The N. Y, Pkotogravnre Go.y New York. 

[Four photogravnres made by this proeess are shown in the upper 
ease. See also Nos. 472-485.] 
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5. Photo-aquatint ( " Photogravure Gilbo"). This 
proeess differs from the one previously deseribed in the 
nature of the film used as a " resist," and by the manner 
in which the gradations are obtained in biting. Whereas 
in the former proeess, the film is a hardmed mash'mt gela- 
tine reiief, monnted on the plate over an aquatint ground, 
by transferring fi-om a temporary snpport, in the present 
ease it is a stvell'geiatine reltef^ formed on the plate itself, 
by exposure under a positive, and the aquatint ground is 
laid on top of the film. The mordant, again perehloride 
of iron (or nitrate of silver), as a matter of course, pene- 
trates more readily throngh the unaltered gelatine, /. ^., the 
swelled parts of the relief, the resistanee inereasing with the 
effeet of the aetion of light, until, where the exposure has 
been longest and there is no swelling, it is praetieally eom- 
pìete. To obtain the lighter shades upon the plate, a film 
is formed on it with a fine aquatint gronnd, and the etehing 
begun with weak solntions. The film is then removed and 
a proof taken. A seeond film is now formed on the plate, 
a somewhat eoarser aquatint ground is laid over it, and 
the biting is repeated with stronger solutions, whicb leave 
the most delieate shades as they were obtained by the first 
biting, but inerease the depth of the middle tints. The 
operation is repeated a third time, with a still eoarser 
aquatint gronnd, and still stronger solntions, to give the 
final strengthening of the blaeks. If neeessary this 
sequence of operations may, of course, be eontinned until 
the eífeet desired has been reaehed. The plate is eom- 
pleted by burnishing, ronletting, ete, as before. 

373. Photo-aquatint from a portrait from life. — (a.) The original 
negative from life. — (í.) Silver print from the negative. — (í.) The 
positive made from (<j;), under which the fìlms on the plate were ex- 
posed. — (í/.) A gelatine fìlm on a eopper plate, to be used as the 
resist, but without the aquatint ground laid on top of it. (To be able 
to show this film it had to be washed out to remove the nnaltered 
biehromate, as othenvise it could not have been exposed to light, with- 
out hardening nniformly throughout. In the ordinary course of oper- 
ations, when the plate goes into the bath for biting immediately aften 
exposure, this washing is dispensed with.) — (tf.) A plaster mould, taker 
from the fìlm (í/), to show that, in its swelled eondition, it aetnally is a 
most delieate refief. — {J.) The finished plate. — (^.) A proof after 
the first biting. — {h,) A proof after the seeond biting. — (í.) A proof 
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af ter the third bitìng. — (A.) A proof from the fìnished plate. The 
plate has piirposely been left without retouching of any kìnd whatso- 
ever, beyond repairing the light spots which show in the etehing 
proofs, and which are attributed to laek of eontaet between the positive 
and the plate dnring exposure. — A, W, Elson &* Co., Boston. 

[Four photogravnres made by this proeess are shown in the upper 
ease. See also Nos. 486-506.] 

6. The Woodburytype, so named from the patentee, 
W. B. Woodbury. A hardened wash-out gelatine relief, 
prodneed under a negative by the pigment-printing proe- 
ess, is pressed into soft metal under hydranlie pres- 
sure. The result is a mould, in which the parts eorres- 
ponding to the darks of the original are lowest and the 
lights highest, with elevations between them, proportionate 
to the intervening gradations from blaek to white. This 
mould serves as the printing form. After having been 
oiled, it is fìlled with a warm solntion of gelatine holding 
some pigment in suspension, and a pieee of paper is 
pressed against it until the gelatine has " set," /. e,, solidi- 
fied. Upon the removal of the paper, the gelatine adheres 
to it, forming a delieate relief, which is hardened by ehemi- 
eal means, so as to make the gelatine insolnble. In 
allnsion to the relief-like eharaeter of the prints thus 
prodneed, the proeess has been ealled " photo-relief print- 
ing," but the term is misleading, as "relief printing" 
earries with it an entirely different signifieation of long 
standing (prínting from relief-bloeks) . The printing 
form or mould used is, moreover, undoubtedly an intaglio 
plate, /. ^., the ink-earrying eavities are sunk into it. The 
Woodburytype gives very beautiful resnlts, but unfortu- 
nately the prints are apt to beeome brittle, from drying out, 
and to ehip ofl. This seems to be more espeeially the 
ease in Ameriea, owing, no doubt, to elimatie inflnenees. 

374. A Woodbur3rt3rpe, from a portrait from lif e. — {a,') A 
hardened gelatine relief fìlm, from which the mould is made by pressing 
it into soft metal. (The fìlin shown is, however, reversed as to right 
and left). — (^.) A prinling mould made from a hardened gelatine 
relief . — (í-.) An impression from the mould {b.) — Woodbury Ferma' 
nent Photographie Priniing Co,y London, 

[See the Woodburytype in the upper ease, and also Nos. 513-521.] 
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(b.) PLANOORAPHie PROGESSES. 

7. Photolithography (" Osborne's Proeess " ), appL'ed 
to the reproduction of line work, from originals in purely 
blaek lines. A sheet of paper eoated with albumen and 
gelatine sensitized by a biehromate, is exposed to the light 
under a blaek and white negative. After exposure the 
sheet is eoated over its whole surface with transfer ink. 
In this eondition it is floated on hot water, to eoagnlate 
the albnmen, and is then washed with hot water, for the 
purpose of developing the image. The hot water. dissolves ^ 

the unchanged gelatine on those parts of the sheet eorres- j 

ponding to the whites of the design, and with it removes 
also the ink with which it was eovered, while the lines of 
hardened gelatine, which eorrespond to the blaek lines of 
the design, are left on the paper, and retain the ink. A 
transfer to stone or zine ean now be made in the usual 
manner. I 

375. Photolithograph from a drawing. — {a^ The original draw- J 

ing. — (^.) The blaek and white negative made from the drawing. — ' 

(f.) Lithographie transfer paper, made by eoating paper with albumen i 

and gelatine, and sensitizing it with biehromate of potash. The npper, ^ 

lighter-eolored part represents the paper as it looks before exposure. 
It is hardly neeessary to say that it is only an imitation, as the paper 
itself eoiild not be exposed to light and yet kept in its original eondi- 
tion. The lower, darker part is a pieee of transfer paper as actually 
prepared. It shows the eolor which the sheet assumes under exposure. 
Af ter the exposure, and before the sheet is inked, the design appears on 
it in brown lines on a yellow gronnd. — (</.) The transf er sheet, after 
exposure, and inked, one-half of it developed. — {e.) The transfer sheet 
f uliy developed. — (/) The stone with the transf er on it. — (^.) An 
impressiotí f rom the stone. — The N. Y. Photogravnre Co.t New York. 

[Four photolithographs made by this proeess are shown in the upper 
ease. See also Nos. 538-549.] 



8. Collographic proeesses. A fílm of gelatine, mixed 
with a biehromate, is spread upon a glass plate, eoated with 
a preliminary film eonsisting either of albumen, biehro- 
mated and exposed throngh the glass, or of a mixture of 
water glass (which is a soluble alkaline silieate) and albu- 
men, or of waterglass and stale beer. The objeet of these 
preliminary fìlms is to form a substratum elosely adhering 



J 



/?. THE PHOTO-MECHANICAL PROCESSES. 65 

to the glass, to which, in its turn, the gelatine fìlm ean 
adhere. Or, instead of glass, a eopperplate, slightly 
ronghened, is used as a support for the gelatine fìlm, in 
which ease no preliminary eoating is required. The 
biehromated gelatine film, whether on glass or on eopper, 
is then exposed to the light under a reversed negative. 
Reversed negatives ean be made either by stripping the 
eollodion fìlm from the glass, and tnrnìng and remonnt- 
ing it, or a mirror or prism may be plaeed before the objee- 
tive, and a reversed image refleeted into it. The negatives 
used for making the printing fìlms in these proeesses are 
generally mounted on gelatine films (see No. 322), partly 
for the sake of eonvenienee, as it is neeessary to preserve 
them, so as to be able to renew the printing film in ease of 
aeeident or of long editions, and partly because they give 
better eontaet. Af ter exposure, the printing film is washed, 
so as to remove the nnaltered biehromate, as otherwise the 
whole film would harden nniformly in all its parts on 
exposure to light. A film so treated eonsists of gelatine in 
its normal eondition in those parts representing the lights 
of the pietnre, of hardened gelatine in those representing the 
blaeks, and of proportionately more or less hardened gela- 
tine in the gradations between white and blaek. It is, in 
faet, a swelled gelatine relief, or a film eapable of being 
swelled into relief, in which, however, the relief is purposely 
kept as low as possible, so as not to interfere with the ink- 
ing. If such a film is moistened, and then rolled up in 
ink, it aeeepts the latter in due proportion on the blaeks 
and grays uf the pietnre, and rejeets it on the whites, like 
a lithographie stone, and the printing is, indeed, done on 
lithographie presses, both hand and steam, slightly altered. 
In a third modifìeation of the proeess loose printing films 
of gelatine tonghened by the admixture of alum are used, 
and the printing is done on platten presses, the moistened 
film being attaehed to temporary metal snpports by atmos* 
pherie pressnre. This form has, however, gone praetieally 
out of use. 

376. Collographic proeess: Printing films on glass, From an 
ofl paintìng. — (« .) The printing film, not rotìed up. — (^.) The print- 
ing film rolled up in ink. — (í.) An impression from the film. — The 
Art Piiòlishing Co,y Boston, 
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377. Collographic proeess : Printing films on eopper, Portrait 
from life. — {a,) The oríginal negative from life. — {b,) Silver print 
from the negative. — (í.) Printing fìlm, not rolled up. — (a?.) Printing 
film, rolled up in ink. — (^.) Impression from the íiLm. As an unre- 
versed negative was used in making the printing fìhn, the impression is 
reversed. — The N, Y. Fhotogravnre Co,y New York, 

378. Gollographie proeess : Loose printingfilms, — (a.) Aprint- 
ing film made under a negative from nature, rolled up in ink. — (^.) 
A printing fihn made under a negative f rom an engraving, rolled up 
in ink. — (í.) An impression from the íilm (^.). The lettering is printed 
separately from type. — The Heliotype Printing Co.y Boston. 

[Eight speeimens of eollographie printing, bythe Art PubUshing Co., 
the N. Y. Photogravnre Co., and the HeHotjrpe Printing Co., are shown 
in the upper eases. See also Nos. 580-662.] 



(c.) RBLIBF PROGBSSBS. 

9. The Etehing Proeess, applied to the reproduc- 
tion of drawings in lines of pure blaek. A zine (or eop- 
per) plate is eoated with asphaltnm, or with album^n mixed 
with a biehromate, and exposed under a reversed blaek 
and white negative, made from the drawing to be repro- 
duced. After exposure, it is washed with a snitable solvent, 
which removes the unchanged part of the eoating, leav- 
ing the lines of the design upon the plate in hardened 
asphaltnm or albnmen. It is then etehed into relief, as 
elsewhere explained, gone over with the graver and routed 
out where neeessary, and mounted on a type-high wood 
bloek, like an eleetrotype. 
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379. Btehed relief bloek from a drawing. — (^z.) The drawing. j 

— (^.) The reversed blaek and white negative from the drawing, 4 

reduced in size in the eamera. — (í.) Print on a zine plate in albumen. I 

In the ordinary course of operations, the plate would be rolled up in ink, j 

before development, and the design woidd appear on the plate in blaek 
lines. In this ease the plate was not rolled up, so as to show the thin 1 

film of hardened albvmien on it in which the design was formed by the 
aetion of light. — (d.) Print on a zine plate in asphaltum, one half 
washed off or " developed." — (<?.) Print on a zine plate, fully developed, ^ 

ready for biting. (The prints in albnmen and in asphaltmn from the i 

same negative are shown together, to illustrate the two methods of * 

obtaìning the " resist.") — (/) The plate after the first etehing. — (^.) | 

The plate fìnished and ready for printing. — (Jt.) An impression from 
the fmished bloek. — The Art Publishing Co., Boston, 
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10. The Etehing proeess, for relief work in lines, ap- 
plied to quick newspaper work. The proeess is preeisely 
the same as that deseribed in the preeeding paragraph, but 
the present exhibit illnstrates the rapidity of which it is 
eapable, and which makes it possible to give pietorial 
representations of the events of the previons day and even- 
ing, in the newspapers of next morning. As this involves 
night work, it is hardly neeessary to say that the photo- 
graphie part of the operations is done by eleetrie light. 
The snbjeet represented is the Yale-Harvard foot-ball 
mateh played at Springfield on Nov. 21, 1891. The 
drawing, based upon a small instantaneous photograph, 
was finished by evening, the negative was made by 10.30 
p. M., and the bloek was ready for the printer by 12.30 a. m., 
Nov. 22. It appeared in the Boston "Morning Herald," 
of Nov. 22, 1891. 

380. Newspaper Work. — (a.) The drawing. — (^.) The re- 
versed blaek and white negative. — {c.) The plate ready f or printing. — 
(^.) A proof from the plate. — (í.) The papier maehé matrix used for 
easting the stereotype from which the bloek was printed in the " Her- 
ald." — (/I) An ordinary impression from the " Herald " of Nov. 
22, 1891. — The Boston Engraving Co.^ Boston. 

11. Photo-aquatint in relief (" Mezzotype "), for the 
reprodnetion of photographs from natnre and other half- 
tone originals. This is simply the reversal of the photo- 
aquatint proeess as used for the prodnetion of intaglio 
plates The " resist " is a gelatine film and the grain is 
secured by an aquatint ground, but a reversed negative is 
used instead of a positive, so that the whites are bitten 
away instead of the blaeks. 

381. Mezzotype. — The fìnished bloek with an impression from it. 
(The original was evidently an engraving, but in the reprodnetion the 
lines are broken up into a grain.) — The Art Pnblishing Co,y Boston, 

382. Mezzotype. — The fìnished bloek, with an impression from 
it. (The original was a line engraving, which was reproduced as 
such, except in the faee, where the aquatint gronnd was utilized, as the 
print, from which the bloek had to be made, was weak in these parts.) — 
The Art Piiblishing Co., Boston. 

12. The Swell-Gelatine Proeess, applied to the re- 
prodnetion of line work. A biehromatized gelatine film 
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is laid on a glass plate, and exposed under a blaek and 
white negative. After exposure, the film is soaked in 
water, which causes the lines that were proteeted by the 
blaek portions of the negative, and which eorrespond to the 
whites of the design, to swell up, while those lines which 
were not proteeted, and which eorrespond to the blaeks, do 
not swell. The film in this eondition represents a mould 
or matrix, and a east taken from it could be used in the 
printing press, if the material of which it is made were suf- 
fieiently hard. As this is not the ease, however, another 
matrix has to be made from the first east, and from this 
seeond matrix a stereotype is east, which is finished with 
the graver and routed where neeessary, and mounted type- 
high on a wood-block. The dìfficulty in the swell-gelatine 
proeess, to be overeome only bygreat skill and experience, 
is the production of lines vvhieh are neither rounded nor 
eoneave, but perfeetly flat on the surface. 

383. Swell-gelatine relief bloek, from a drawing. — (tf.) A 
drawing made upon a photograph, ìn imitation of an engraving, and 
the photograph then bleaehed out. — (^.) Blaek and white negative 
made from the drawing. — (í.) Plaster east from the swelled gelatine 
film made under the negative. The film itself is not shown. In 
the praetieal working of the proeess, this first east is not made in plaster, 
but in a soft mass which every operator holds seeret, although several 
reeipes have been published. — \d.^ Stereotype made from a matrix 
obtained from the east {c,). — (^.) The stereotype, routed and trimmed 
with the graver and mounted on the bloek, ready f or printing. — (/!) 
Impression from the rough stereotype (í/.). — (^.) Impression from the 
finished bloek. — The Moss Engraving Co., New York. 

[Four impressions from bloeks made by this proeess are shown in the 
upper ease. See also Nos. 673, 674, 688 and 689.] 

13. The Wash-Out Proeess, applied to the reproduc- 
tion of line work. A thiek film of biehromated gelatine is 
formed on a plate of glass. This film, after it has set, is 
transferred and eemented to a zine plate, with the side 
that was next to the glass upwards. It is then exposed 
under a reversed blaek and white negative. The ex- 
posure hardens the gelatine film under the elear spaees of 
the negative, which represent the blaek lines of the origi- 
nal, but leaves it soluble under the dense parts, which 
represent the whites. The film is now treated with warm 
water so as to wash away the unchanged gelatine between 
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the hardened lines, leaving the latter standing in relief. 
As soon as snílìeient depth has been obtained, the wash- 
ing away, or " development," is stopped. A film of this 
kind ean be printed from, and this is aetnally done in the 
"glnetype" proeess (see No. 704). TJsnally, however, a 
wax mould is made from the fìlm, and from this an eleetro- 
type. 

384. Wa8h-out relief bloek, made from a wood-engravìng. — 
(d!.) The wood-engraving used as the oríginal. — (^.) Reversed blaek 
and white negative made from the wood-engraving, reduced in size. — 
(r.) The gelatine fíhn formed on glass. (The fìlm shown is simply gel- 
atine, not mixed with biehromate.) — (</.) The fihn transferred to zine, 
exposed, and washed out. — (^.) Aiiother washed-out íìhn, fílled in with 
white, to bring out the design. — (^f.) The eleetrotype made from the 
washed-out fíhn. — (^.) Impression from the washed-out gelatine íìhn. 
— (A.) Impression from the eleetrotype. — The N. Y, Engraving and 
Printing Co., New York. 

14. Sereen proeesses for producing half-tone relief 
bloeks. As before stated, the main point of interest in 
these proeesses is the making of the blaek and while half- 
tone negative, in which the íiat tints and gradations of the 
original, which an ordinary negative translates into flat 
and continuous* gradated tints of blaek and gray, are 
transformed into masses of blaek dots of equal density, 
gradated in size and gronped, apparently, eloser together or 
farther apart, althongh always equidistant from eenter to 
eenter, so that, seen at a distanee, they shall merge in the 
eye into flat tints and gradations answering to those of 
the original. The differenee between an ordinary half- 
tone negative and a proeess half-tone negative will be 
best nnderstood, if the former is eonsidered as a washed 
India ink drawing, and the latter as a stipple drawing 
made from it with pen and ink. To reaeh this resnlt a 
wet eollodion plate is used in the eamera, and before it, 
at a slìght distanee from it, is plaeed a glass sereen ruled 
with fine blaek lines, in the proeess here illustrated, lines 
erossing one another. The rays of light refleeted by the 
pietnre or other objeet to be photographed pass throngh 
the elear spaees of the sereen on their way to the sensitive 
plate, while all light is cut off by the blaek lines of the 
sereen. It is evident that the image prodneed on the 
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I>late must eonsist of isolated dots. As, however, the « 

light falling through the minute apertures of the sereen \ 

varíes in intensity aeeording to the lights and shades of ì 

the orìginal, one would expect to obtain a picture in blaek ' 

dots and dots of diííerent shades of gray between erossing | 

white linesy but all of the same size. This is not the ease, 
however. Where the light aets with greater foree, that is 
to say in the whites and lighter shades of the pietnre, it 
overeomes to a eertain extent the efiíeet of the blaek lines 
of the sereen, so that the whites nin together, and leave 1 

only parts of these lines visible as bUuk dots an a white 1 

gronnd. In the darker parts of the picture, on the eon- ^* 

trary, in proportion to the loss of intensity of the light j 

refieeted throngh the sereen, the lines hold their own, and 
the gradations are formed by whiU dots on a blcuk ground^ 
until, in the blaeks, there b no aetion whatever. In the 
development of the latent image on the plate eare is taken, 
as a matter of course, to bríng it out fnlly and to inerease 
the density of the deposit as much as may be without filling 
up the finer parts. The great diffienlty in these proeesses 
is, so far as the rendering the valnes of the oríginal is eon- 
eemed, that they eannot produce white, a limitation which 
is perhaps too much emphasized in the reprodnetion of a 
seale of tints here shown. This reprodnetion has, however, 
been pnrposely left as the eamera and íiat etehing prodneed 
it. By stopping out and eontinning the etehing in the 
lighter tints, without proteeting the sides of the lines or 
dots, a greater range of tones might have been seenred, and 
pure white might have been obtained by entting away the 
grain between and aronnd the various eompartments. 
These artifiees are, indeed, employed in the praetieal oper- 
ation of the proeess. It has been stated before, that, after 
the half-tone negative has been made, the bloek from it 
may be prodneed by either the etehing, the swelling, or the 
wash-out proeess. AII the bloeks here shown were etehed. 

385. Half-tone relief bloek, from a seale of flat tints from blaek 
to white. — {a^ The original from which the negative was made. — (^.) 
The sereen iised in making the negative. Blaek lines erossìng one 
another, 124 lines to the ineh. — (í.) The half-tone negative. — (í/.) 
The bloek made by means of the negative (í.), etehed on zine. — (í.) 
Impression from the bloek. — M, Wolfe, Dayton^ O, 



D, THE PHOTO-MECHANICAL PROCESSES, yi 

386. Half-tone relief bloek, made from a photograph from a 
paintìng. — (tf.) The reversed half-tone negative. — (^.) The bloek. 
Etehed on eopper. — (í.) Impression f rom the bloek. — The Art Pnb- 
lishing Co., Boston, 

387. Half-tone relief bloek, made from a portrait photograph 
from life. — («.) The photograph (silver print). — (^.) The bloek. 
Etehed on eopper. — {c.) Impression from the bloek. — The Art Pnb- 
lishing Co,, Boston. 

388. Half-tone relief bloek, made from a lithograph. — (a.) 
The lithograph. — (^.) The bloek. Etehed on eopper. — (r.) Impres- 
sion from the bloek. — The Art Pnblishing Co.j Boston, 

15. The Relief Proeesses applied to Color-Print- 
ing. The speeimens showii illustrate the method of mak- 
ing prìnts in eolors from half-tone orìginals, as well as 
from originals in line, by the proeesses deseribed. For 
the print in eolors, No. 389, the washed drawing which 
served as an original, was reproduced by sereen proeess, 
and the eolor-bloeks added are based essentially on the 
three-eolor theory, one having been printed in brown, 
which is dark yellow, and the other two in red and blue. 
The yellow frame does not enter into the eolor-seheme of 
the picture itself, being merely ornamental. In the making 
of the eolor bloeks, the negative from the washed drawing 
served merely as a guide, or key , such parts of it being 
used for eaeh bloek as the artist who direeted the oper- 
ations deemed advisable. Some of the bloeks are in 
aquatint, etehed into relief. No. 390 is a much simpler 
speeimen, the reproduction of a drawing in lines, to which 
a tint has been added from an aquatint relief bloek. 

389. Color-print from fìve bloeks. — The original washed draw- 
ing, with the bloeks, and a set of progressive proofs from them. The 
first impression is from the first bloek, the seeond from the seeond, the 
third from the first and seeond together, the fonrth from the third 
bloek, the fifth from the first, seeond, and third together, and so on. — 
The Art Publishing Co., Boston. 

390. Color-print from two bloeks. — Only the proofs are shown, 
the first from the bloek reprodneing the drawing, the seeond from the 
tint bloek, the third from both together. — The Art Pnblishing Co., 
Boston, 
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II. RESOLTS. 
(<i.) Intaglio Proeesses. 

I. Joseph Nieephore Niepee, the earliest investi- 
gator of the effeet exercised by light upon asphaltum, with 
a view to the prodnetion of intaglio plates. Niepee eoated 
his plates with asphaltnm dissolved in oil of lavender, and 
exposed them under positives, /'. e.^ under the prints, ete, 
which he tried to reproduce, or in the eamera, and used the 
same oil as a solvent to develop the image after exposure. 
The speeimen here shown, made from a print plaeed in 
eontaet with the plate, is one of a limited number of im- 
pressions taken in 1864 from the oldest plate of this kind 
still in existence. It was made in 1824 and is now pre- 
served in the museum at Chalon-sur-Saòne. The metal 
is saìd to be tin. Niepee named his proeess ''helio- 
graphy.'' 

391. eardinal d' Amboise. From an engraving by Isaae Briot. 

2. Henry Fox Talbot took out two patents in Eng- 
land, Oet. 29, 1852, and Apríl 21, 1858, for makìng intaglio 
plates, involving the use of a biehromate with gelatine as 
the "resist," and perehloride of platinnm or of iron as the 
mordant. To give a grain to the plate, Talbot proposed 
a fìrst exposure under woven fabríes or under a sheet of 
glass with opaque lines, to be followed by exposure under 
a positive, or the laying of a dry aquatint gronnd, either 
under or over the gelatine íilm. He also pointed out the 
use of baths of different strength in etehing. The resnlt- 
ing prints he ealled ** photoglyphs." Nos. 392 and 393 
are proofs given to J. W. Osborne by Talbot himself. 
No. 394 was pnblished in the " Photographie News," of 
Nov. 12, 1858. All three are from negatives direetly. 
from the bnildings, ete, represented. 

392. Statue of eharles IV., Prague. 

393. Temple of Edfou, Eg^rpt. 

394. The Institnte of Franee. 
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3. Paul Pretseh was the fírst, so far as known, to make 
\ use of the grain resulting from the retienlation of bìehro- 

\ mated gelatine adhering to an unyielding snrfaee, when 

[ swelled by the absorption of water after exposure to light. 

I Aee^ding to his English patent of Nov. 9, 1854, he mixed 

the Diehromated gelatine with a solution of silver nitrate 
and of potassium iodide, exposed under a prínt, ete, or a 
positive, and then developed the pietnre, /. ^., bronght it 
into relief, by washing with eold water or a solution of 
borax or of earbonate of soda. From this gelatine íìlm a 
prínting plate was obtained by galvanie aetion. Pretseh 
therefore ealled his proeess " photo-galvanography," and 
\ the pnblishing eompany which he organized, the " Photo- 

Galvanographie Co." All of the speeimens here shown, 
except Nos. 396 and 400, are proofs given by Pretseh 
himself to J. W. Osborne, and several of them bear his 
signature. 

395. Portrait of a Gentleman. Fromlìfe. Apparently untouched 
by the graver. 

396. Head of a Soldier. Fragment oí a larger plate, " Crimean 
Heroes." From a photograph from life. Worked over with the rou- 
lette. 

397. Hatfield Honse. South front. From a photograph. 

398. Hatfield Honse. £ast front. From a photograph. The 
sley aquatinted. 

399. Riehmond on Thames. From a photograph. The sley 
niled. Pnblished by the Photo-Galvanographie Co., 1857. 

400. The Capture of Knight Knenringer. From a drawing by 
J. P. N. Geiger Published by the Photo-Galvanographie Co., 1857. 

I 4. E. Baldus is mentioned by Niepee de St. Vietor, in 

[ his " Traité pratique de gravure heliographique sur aeier et 

sur verre," Paris : 1856, as using the asphaltum proeess, 
\ slightly modified, and etehing his plates by means of elee- 

\ trieity. The speeimens shown are from Blanquart-Evrard's 

i " La Photographie," Lille : 1869. 

I 401. Foree. From an engraving by Mareantonio. 

402. Milon of Groton. From a marble group. 

5. Alphonse Foitevin, — who elaimed, and for whom his 
friends elaim, the invention or the first suggestion of nearly 
every photographie and photo-meehanieal proeess now in 
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nse, and who eertainly was quite proliíìe in ideas, althongh 
he developed but few of them to the stage of praetieal 

utility, — took out a Freneh patent, on Aug. 27, 1855, for ^ 

a swell-gelatine proeess, which he ealled " helioplastie." | 

The printing plate was obtained by moulding, easting, and ] 

eleetrotyping, or by eleetro-deposition direetly on the fìlm. ) 

403. Reprodnetion of an engnraving. Made about 1855, and 
published as nistoríeal evidenee in his '* Traité de l'impression photo- 
graphique sans sels d'argent." París: 1862. The page of Ae book 
opposite the engraving, shown in the exhibition, gives an account of 
this proeess. 
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6. Henri Garnier is eredited with having worked several 
proeesses, one similar to the photo-aquatint proeess (see 
p. 60), the other involving the exposure of an ioílized plate, 
amalgamating with merenry, rolling up in fatty ink, and 
etehing. In 1867 he reeeived the grand prize at the Expc- 
sition Universelle for his heliogravure of the " Chateau de 
Maintenon." The two speeimens shown are from Blan- 
quart-Evrard's " La Photographie," Lille : 1869. 

404. Reproduction of an old doenment. 

405. Stereoseopie view. From a photograph. \ 

7. F. Hanfstaengl, Munich. .| 

406. Male portrait. From an oìl painting by N. Maas. J 

8. E. Albert, Munich. 

407. Rembrandt's Wife. From an oil painting by Rembrandt. 

408. Winter Landseape. From an oil painting by Sal. van 
RnysdaeL 

409. Hntten fìghting Freneh Noblemen. From an oil painting 
by W. Lindensehmidt. 

410. Landseape. From an oil painting by Paterson. 

9. J. B. Obernetter, Munich. Aeeording to C. C. 
Sehirm, as reported in VogePs " Mittheilnngen," No. 367, 
p. 49, " Obernetter's heliogravnre proeess prodnees the 
neeessary depressions in the plate by eansing a layer of 
silver ehloride to eorrode it." From this slight allnsion, 
it is evident that Obemetter's proeess diífers from all other 
proeesses in general praetiee. 
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41 z. Landseape. From an orthoehromatie negatìve (azaline 
proeess) from natnre. 

4x2. Dog and Kennel. From an instantaneous photograph. 

10. K. K. Militair-geographisehes Institut, Vienna. 

4x3. Venu8 nonrishing Gnpids. From C. Galle's engraving, 
after Rnbens. 

414. Bedouin Camp. From a drawing by L. C. Mfiller. 

4x5. The Emperor Mazimilian's Bridal Proeession. From a 
drawing by W. Koller. 

416. At Gortina d'Ampezzo. From a watercolor by L. Pasini. 

417. Ghristmas. From a drawing by G. Frank, after Waldm^er. 

418. The Ford. From a peneil cLrawing by L. Riehter. 

419. Italian Landseape. From a ehareoal drawing by L. Nenbert. 

420. St. Elizabeth. From a paìnting by Liezen-Mayer. 

42 z. Madonna and Ghild with Two Saints. ^rom SteinmtOler's 
engraving, after Liiini. 

11. R. Paulussen, Vienna. 

422. eharlotte Wolter. From a bust by V. Tilgner. 

423. Elizabeth Waldmiiller. From an oil painting by Waldmuller. 

424. Anna Waldmiiller. From an oil painting by Waldmuller. 

425. The Cycle of Life. From a painting by J. Canon. 

426. Apollo and the Mnaes. From a painting by £. Gharlemont. 

427. Horses. From a ehareoal study by Ad. Sehreyer. 

12. C. Klie, Vienna. Photo-aquatints. Álthough the 
photo-aquatíiit proeess (see p. 60) dates baek to Fox Tal- 
bot, the eredit of having bronght it to its present perfeetion 
is generally awarded to Klie, o£ Vienna. Such plates have, 
therefore, been ealled also " Klieotypes " (Klitsehotypes). 

428-432. The Five Senses. From paintings by Hans Makart. 

433. Roek-Tomb at Pinara. From a photograph. 

434. Trinmphal Proeession of Bacchus and Ariadne. From 
a relief by R. Weyr. 

13. C. Haaek, Vienna. 

435* Portrait Study. From a drawing by Timoteo Viti. 

14. J. Lowy, Vienna. 

436. Portrait of F. Amerling. From an oil painting by hìmself* 

437. Head of St. John. From an oil painting by R. von Wieser. 
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15. H. Riffarth, Berlin. 

438. Evening on the Nile. From a painting by W. Gentz. 

439. Meeting of Two Caravflm8. From a painting by W. Gentz. 

16. Photographisehe Gesellsehaft, Berlin. 

440. Family Oroup. From an oìl painting by Rembrandt. 
44Z. The ^ehymist. From an oil painting by D. Teniers, Jr. 

17. Reichsdruckereiy Berlin. 

442-444. Stndies by Raphael. From drawings in pen and ink, 
sangnin, and ehalk heightened with white. 

18. G. Seamoni, St. Petersbnrg. Seamoni's proeess, 
*• electroheliogravure," as deseribed by him in his " Hand- 
buch der Heliographie," St. Petersburg : 1872, was first 
eoneeived in 1861, and made praetieally available byabout 
1866. It ean be used for the reproduction of line-work 
only, and is based upon the faet that eollodion negatives, 
and consequently also eollodion positives on glass show a 
pereeptible relief. Such a positive from an engraving, 
made with a eollodion of speeial quality, is so treated as 
to inerease the relief of the lines as much as possible, and 
a plate is then made from it by eleetrodeposition. Con- 
siderable handwork is neeessary to fìnish the plate. 

445. Reprodnetion of a woodcut after L. Riehter. 

446. Reprodnetion of a line engraving. 

19. Annan & Swan, Glasgow. The speeimens ex 
hibited show eonsiderable retouching by means of the 
roulette, ete. 

447. Robert Fulton. From a painting by Sharples. 

448. Washington'8 Mother. From a painting by Middleton. 

20. A. Dawson, London. 

449i 450. Reprodnetions of drawings. 

21. The Antotype Co., London. 

451. Ginderella. " Autogravure " from a watercolor by G. G. 
Manton. 

22. Typographie Etehing Co., London. 

452. The Nave, We8tmin8ter Abbey. From a painting by A. 
Dawson, 



D, THE PHOTO-MECHANICAL PROCESSES. 77 

I 23. Amand-Durand, Paris. The proeess used by 

L this eelebrated reproducer of the works of the old masters 

í of engraving is said to be a refinement of the asphaltum 

proeess of Niepee and Niepee de St. Vietor. 

453- "^^^ Knight between Death and the Devil. From Diirer's 
[ engraving. 

454. The eiimbers. From Mareantonio's engraving. 

455. Juno. From Rembrandt's etehing. 

^ 24. Boussod, Valadon & Co., Paris. This fìrm 

I uses two intaglio proeesses, " photo-aquatint " (see p. 60), 

and " photogravure." The latter is understood to be a 
f deposit proeess, by which the printing plate is produced by 

means of eleetrodeposition on a Woodbury wash-out relief 
eharged with gritty matter. Very oarefnl and thoroughly 
artistie hand-fìnishing adds much to the beauty of the plates 
issned by this house. 

456. Pierre Mignard. Rednetion of Sehmidt's engraving after 
f Rigand. 

I 457. Seoteh Bag-Piper. From a pen drawing with washes by 

í Detaille. 

^ 458. Portrait of Madame Handebont-Leseot. From a peneil 

i drawing by Ingres. 

459. An Open Air Toilet. From a painting by Luke Fieldes. 

460. Portrait of a man with a sword. From an oil paìnting. 

461. Sarah Bemhardt. From life. 

25. The HeliographÌG Engraving Co., New York, 

of which F. von Egloffstein was the teehnieal direetor, was 
probably the fìrst eoneern which tried to introdnee a pho- 
togravure proeess praetieally and on an extensive seale 
into the United States. As the speeimens show, the pro- 
eess depends on the use of a lined sereen, snggested by 
s Talbot in 1852, or a "speetnim," as Egloffstein ealled it, 

} and translated even line work (see the reproduction of the 

Doré woodcut, No. 463), by breaking the eontinnity of the 
lines. Aeeording to Egloífstein's patent of Nov. 21, 1865, 
a plate eoated with " a sensitive heliographie varnish," is 
fìrst to be exposed under the " spectrum," and then under 
the negative (positive). " Both images are thus blended 
into one, the spectrum giving texture to the photographie 
image. Then may follow the ordinary heliographie manip- 
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ulations of developing the pietnre," /. e,^ the etehing of 
the plate. 
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462. Annoaneement of the Heliographie Engraving Q>. With a | 
view of the National Aeademy of Design, New York. 

463. The Deluge. From a woodcut after Doré. J 

464. Portrait of a Gentleman. From a photograph. 

465. A Bone. From a photograph. 

466. A Pieee of Maehmeiy. From a photograph. 

26. Louis Brown & Co., Philadelphia, are also to 
be reekoned among the earlier photo-engravers of the 
United States, as they were awarded a medal for their 
" antoplates" by the Ameriean Institnte in 1878. Details 
of proeess unknown. 

467. Galendar for 1879. 

27. Gebbie & Husson Co., Lim., Philadelphia. 

468. The Thistle. From a photograph. 

469. Diirer's Honse. From a drawing? 

28. The Photo-Etehing Co., Boston. 

470. The Old Crawford House. From a photograph. 

471. Diana. From a painting. 

29. The N. Y. Photogravure Co., New York. For 

a deseription of the proeess employed and teehnieally 
illnstrated in this exhibition by the N. Y. Photogravnre 
Co., see pp. 60 and 61. 

472. Antique Wor8hip. From an oil painting by V. Tojetti. 
473» 474* IHnstrations from " Elizabethan Songs," eolleeted and 

illnstrated by Edmund H. Garrett Pnblished by Little, Brown & Co. 
From washed drawings. 

475. Girl Crowned with Lanrel. From a painting. 

476. Ponee-de-Leon. Gateway. From a photograph. 

477. Ponee-de-Leon. Ladies' entranee. From a photograph. 

478. Landseape. From natnre. 

479. Old Willows at Magnolia. From natiire. 

480. Lily Pond. From natnre. 

481. Moonlight on the Water. From nature. 

482. The Walk in the Woods. From nature. 

483. Portrait of F. P. Vinton. From life. 

484. Portrait of J. Appleton Brown. From life. 

485. Portrait of I. M. Ganjgengigl. From life. 
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30. A. W. Elson & Co., Boston. For a deserìption 
of the proeess generally employed by Messrs. A. W. Élson 
& Co. for the rendering of half-tone work, and teehnieally 
illustrated by them ìn this exhibition, see p. 62. Another 
method used by them for the same purpose is a line pro- 
eess, similar to Egloífstein's (see Nos. 462-466), involving 
the use of a lined glass sereen and two exposures of the 
sensitized fìlm on the plate, one nnder the sereen, and one 
under the half-tone positive (see below, Nos. 505 and 506), 
They name their plates " photogravnres Gilbo," from Mr. 
Gilbo, the teehnieal direetor of the firm. 

486, 487. Reproductions of engravìngs. 

488. Reproduction of an etehing. 

489. Landseape. From a ehareoal drawing. 

490. Reproduction of a peneil sketeh. 

491. Portrait of Wm. LÌoyd Garrison. From a erayon drawing. 
492-494. Reproductions of washed drawings. 

495-498. Landseapes. From washed drawings. 

499. Portrait of Franklin. From an oil painting attribated to 
Greuze. 

500. Portrait of a Lady. From a black-and-white oil painting. 
501-504. Portraits. From life. 

505, 506. Two speeimens of the line proeess mentioned above. 

31. Photo-intaglio proeesses applied to eolor-print- 
ing. The proofs here exhibited, although showing a 
variety of eolors, are eaeh printed at one impression. The 
proeess is, in faet, a revival of that used in the lyth and 
i8th centuries (see Division A, Nos. 218-226), that is to 
say, the plate is eharged with the various eolors of the 
original, — painted as it were, — and such íìnishing tonehes 
as are needed are added upon the proof by hand. A 
eomparison of Nos. 507 and 508 will make the proeess 
quite elear. 

507. Washington medal. Printed in brown only. By the 
Photogravnre Co.y Philadelphia, 

508. Washington medal. Printed from the same plate as No. 
507, but in two eolors, at one impression. 

509. Portrait from life, with omamental border, printed in two 
eolors, at one impression. By the N. Y. Photogravure Co. 

510. Reprodnetion of a drawing, printed in two eolors, at one 
impression. By ^. W. Elson &= Co. 

511. The Isle of Love. After Watteau. Printed in eolors, at 
one impression. Retouched. " Goupilgravure." By Bonssody Valadon 
<&* Co, 
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5za. Preparíng for the Ball. After Doaeet. Printed in eolon, 
at one impreaBÌon. Retoaehed. " Goapilgravore." By Bomsod, VàJa- 
don éf Co, 

32. Woodburytype. See the deseríption of the pro- 
eess, p. 63, and the teehnieal illnstrations, No. 374 a-e. 

5x3. A Mountain-Dew Oirl. From life. A very early speeimen, 
made by Woodbary himself, or onder his sapervision. 

5x4. Sir John Oilbert. From Ufe. ^y iht ìVoodbnry Permaneni 
Photographie Printing Co., London, 

5x5. The Beaeh at Shanklin. From natore. By the IVoodìmry 
Permanent Photographie Printing Co., London, 

5x6. The Pisherman. From natare. By the London Stereo- 
seopie and Phatographie Co, * 

5x7. Nothing in Hia Poekets. From a painting by Zamaeois. 
By Gonpil ò* Co,, Paris, 

5x8. Erpoaition Oniverselle. 1878. From a photograph. By 
** Sgap;' Paris, 

5x9. F. de Leaaeps. From life. By Pierre Patin, Paris. 

520. PhoBbe Mayflower. From a painting. By the Ameriean 
PhotO'Relief Priniing Co,, Philadelphia. 

33. Woodburytype applied to eolor-printing. To 
prodnee the effeet of eolored photographs, Woodburytypes 
are prínted on a ehromolithographie basis in ílat tints. The 
tints are seen tlirongh the gelatine fìlm, which latter snpplies 
the modelling. The speeimen here shown is not a eolor- 
print in the tnie sense of the word, the nnderprínting 
being in gold and silver only, but it snffioes to illustrate the 
prineiple. 

521. Margneríte de Beam. From a repoossé plaqae. By 
" 5^fl/," Paris, (Proeédé VidaL) 



(b.) Planographie Proeeaaes. 

Photolithography and Zingography. 

I. Zurcher, Paris. Proeess invented in 1842, but 
all that is knowfì eoneeming it is that the stones were 
exposed under the prints to be reproduced, or in the 
eamera, the latter, apparently, for the prodnetion of half- 
tone." The two prints here shown are from Blanquart- 
Evrard's "La Photographie," Lille : 1869. 

§22) $23. Reprodnetioi^s of Woodc\itSf 
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2. Lemereier, Lerebours, Barreswill & Davanhe, 

Paris. Proeess invented in 1852. A grained litho- 
graphie stone was eoated with asphaltum dissolved in 
ether, exposed under a negative, developed by washing with 
ether, and then treated with aeid and gum, as usual. 
The proeess was abandoned as the stones gave but few 
impressions. 

524. The Door of a Romanesque Church. From a photograph. 

3. Alphonse Poitevin. Proeess patented in 1855. 
A grained lithographie stone was eovered with an albu- 
minous solntion mixed with biehromate of potash, and ex- 
posed, after it had dried, under a negative. The pictuje 
was then developed, /. ^., the nnehanged albnmen was 
washed away with eold water, and the stone treated with 
aeid and gum as usual. Aeeording to one aeeonnt, not 
only the white, but also the yolk of the egg was used in 
préi)aring the stone. Poitevin sold the proeess to Lemer- 
eier in 1857, who worked it for some time, but then aban- 
doned it. 

525. Antique Gems. From a photograph. By Poitevin himself. 

526. Sculpture8 in the lunette of a Gothie church door. 
From a photograph. By Lemereier. 

527. Monument to Columbu8. From a photograph. By 
Lemereier. 

4. Lodowick H. Bradford, Boston (Cutting & Brad- 
ford). Proeess patented in 1858. A lithographio stone, 
grained for half-tone or polished for line work, was sensi- 
tized with gum arabie and a little sugar mixed with biehro- 
mate of potash, and exposed under a positive or in the 
eamera. After exposure the nnehanged gum was washed 
away, leaving the stone exposed in those parts which were 
to take the ink. ít wàs then treated with soap water, 
rolled up in ink, and etehed. The etehing removed the 
hardened gum from the exposed parts. 

528. Announcement. 1858. 

529. Portrait from life. £xposed under a positive. 

530. View in Boston. The stone exposed in the eamera. 

531. Statue of Franklin. The stone exposed in the eamera. 

5. P. Gibbons, who experimented in photolithography 
as early as 1859, tried various sensitizing media, such as 
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gelatine and biehromate, varnishes, and a mixture which 
''eonsisted of eopal varnish, raw linseed oil, biehromate 
of potash, Brunswick blaek, mastie varnish, and tnrpen- 
tine, gronnd up together." 

531. Piu8 IX. From a photograph. Febniary, 1861. The stone, 
when the eopy shown was prínted, had already yielded two thonsand 
impressions. 

533. Portrait of Andrew Maetear. ^Febniary, 1863. 

6. E. I. Asser, Amsterdam. Proeess invented 1859, 
patented in £ngland in 1860. A sheet of paper, nnsized, 
or slightly sized wíth stareh, was sensitized with biehro- 
iftate of potash, and ezposed under an ordinary negative. 
It was then washed, to remove the nnaltered biehromate, 
dried and heated, then again moistened, rolled up in 
transfer ink, and a transfer made to stone, which was 
treated with aeid and gum, as usual. Like all these early 
proeesses, althongh some fìne things were produced by it, 
Asser's proeess never gave results of eommereial value. 
It was worked for a while by Wm. Toovey and Simoneau 
& Toovey. 

534. Seal. 1862. From a photograph. 

535. Church of St. John, Bnissels. From a photograph. 6y 
Simonean & Toovey. 

536. Palais de la Nation, Bnissels. From a photograph. By 
Simonean & Toovey. 

7. Wm. Toovey, Brussels. The proeess subse- 
quently patented by Toovey was first snggested in 1861 by 
Hannaford, of London. A sheet of paper was prepared 
with biehromate of potash and gum arabie, exposed under 
a negative, moistened, laid down on a lithographie stone, 
and pnlled throngh the press without previous inking. The 
theory was that the nnaltered gum would adhere to the 
stone and proteet it from the ink in the rolling up which 
followed, while those parts of the stone eorresponding to 
the altered gum, wouId aeeept the ink. The stone might 
then be etehed as usual. The proeess is ingenions, but 
never gave really praetieal results. 

$37. HenriQU9 Ble9iu9 Bovinatug. From an engravìng. 
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8. John Walter Osborne. Line transfer proeess, 
invented at Melbonme in 1859, introdneed into the IJnited 
States in 1866, when the Ameríean Photolithographie Co. 
was organized in New York. Known as "Osborne's 
Proeess." See the deseription, p. 64, and the teehnieal 
illnstrations, Nos. 375 a-g^ fnrnished by the N. Y. Photo- 
gravnre Co. 

538. The Golden Bagle. Reproduction oí a woodcut. Early 
speeimen made in Melboume in 1859. 

539-541* Three View8 in Japan. From pen-and-ink drawings. 
Made in Berlin about 1861-62, for a work on Japan pnblished by me 
Pnissian govemment. 

542. Portrait of a Man, made in Berlin about 1861-62, under an 
artifìeial negative (so-ealled " etehing on glass "). 

543. A page of the Ameriean Agriculturali8t. Redneed. First 
speeimen made in Ameriea, Dee. 14, 1866. 

544. Reproduction oí a wood-cut after Doré. 

545. Extreme reduction of a wood-cut after Doré. 
546-548. Reproduction8 of engravings. 

549. Enlargement of an engraving. 

g. Sir Henry James. Photozineographie line transfer 
proeess, similar to Osborne's proeess, and invented at the 
same time. James, however, experimented also with the 
production of grain, as shown by No. 551. 

550. The Tran8fìguration. Rednetion of an engravìng. From 
Col. James's book on photozinebgraphy, pubUshed in 1862. 

551. Theodolite Wagon. Photozineograph in grain, from natnre. 

10. The Heliotype Printing Co., Boston, line work, 
" Osbome's Proeess." 

552. Reproduction of an etehing. 

• 553-555- Reproductions of drawings. 

11. Sprague & Co., London. " Ink-Photos." A 
photolithographie half-tone proeess in which the retienla- 
tion of the gelatine is used for the prodnetion of the gráin. 

556-563. Bight view8, portrait8, «tc., from photographs from 
natnre. 

12. James Aekerman, London. " Photo-tint." Evi- 
dently a proeess similar to that used in the prodnetion of 
Sprague & Co.*s " ink-photos." 

564. eolleoni's Monument, at Venìee. From a photograph. 
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13. The Heliotype Printing Co., Boston, grain 
work. Transfers to stone from gelatine printing snrfaees, 
exposed under negatives, and so treated that the gelatine 
assnmes a reticu1ation or grain in proportion to the amonnt 
of light that has aeted upon it. 

565-566. Two sheets, with four reproductions of photographs 
and (lrawings. 

14. J. Bartos, Bohemia. "Bartostype.'' A stone or 
a zine plate is eoated with a varnish made of asphaltum 
and mastie. Upon the stone or plate so prepared a gela- 
tine wash-out relìef, made by the pigment-printing proeess, 
is mounted and treated with a mixture of glyeerín and 
water in which a small quantity of alum has been dis- 
solved. This relìef is exposed to the sandblast, which 
destroys it, at fìrst in its thinnest part and gradnally also 
in its thieker parts. The destnietion of the gelatine film 
lays bare the varnish, and allows the sandblast to aet 
upon it in proportion to the gradations of the original from 
which the relief film was made. The resnlt is a picture 
on the stone or plate in which the darks are represented 
by the varnish, the lights by the bare stone from which 
the vamish has been removed by the sandblast, and the 
gradations between the two extreraes by the varnish more 
or less perforated by the blast. The stone or plate is now 
gnmmed, and after the varnish has been removed with 
tnrpentine, it is rolled up, and otherwise treated like a 
lithographie transfer. 

567. Landseape, from natnre. Bartost^rpe on zine. An iris tint 
has been added by a separate printing. 

15. Photolithography applied to eolor-printing. 

Two methods of ntilizing photolithography (and zineog- 
raphy) for eolor-printing are illnstrated here. The first, of 
wbich No. 568 is a speeimen, is merely a eombination of 
ordinary ehromolithography with photolithography, /*. ^., 
the requisite eolors are printed from stones prepared by an 
artist, and upon this underprinting a photolithograph is 
printed. In the seeond a negative is made from the 
drawing, painting, objeet, ete, to be reprodneed, and with 
this a photolithograph is prepared by any of the methods 
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deseribed above. The negative serves the artist as a 
guide or key for making his eolorstones, the eombination 
of which is left entirely to his jndgment. Or separate 
negatives may be made for eaeh eolor, these negatives 
being worked upon by stopping out such parts as are not 
wanted and retonehing others that need strengthening. 
From eaeh of these negatives a photolithograph is made, 
and the pietnre resnlts from the eombined printings. 

568. Osbome's Proeess. A photolitliograpli from a drawing, on 
a ehromolithograph basis. 

569-571. Heliotype Printing Co. " Aquarelletypes." Three 
monoehromes from washed drawings, eaeh printed from three stones, 
prepared by the same method as Nos. 565 and 566. 

572-575. Heliotype Printing Co. " Aquarelletypes." Four re- 
productions of water-color paintings. No. 572, " Six Views in Veniee," 
after Rhoda Holmes Niehols, printed from 5 to 9 stones; No. 573, 
"The Giralda," after Hoppin,'5 stones; No. 574, "Seene in Holland," 
after F. Hopkinson Smith, 7 stones; No. 575, " Seene in Holland," 
after H. W. Riee, 5 stones. The stones prepared by the same method 
as Nos. 565 and 566. 

576. Wezel & Nanmann, Leipzig. Marine. Photo-ohromo- 
zineograph, made from one negative. Printed in eighteen eolors. 

577» 578- H. Dorn, Leipzig. Two landseapes. Ingram's Proe- 
ess. See No. 579. 

579. L. Prang & Co., Boston. "Prang's Photoehromatie Proe- 
ess Prints." Japanese vessels from the Morse Collection. Ingram's 
proeess. (See Nos. 577 and 578.) "The printing design on the stone 
is developed from asphaltnm exposed to light under a negative taken 
from the original objeets represented." A set of progressive proofs 
from nine stones. 



GOLLOGRAPHie PROGESSES. 

The eollographie proeesses have suffered more than any 
others from the mania for high-sounding names. The 
prints resnlting from them have been dubbed gelatine 
prints — which, being English and simplest, would be bet- 
ter even than eollographs or eollotypes — phototypes, helio- 
types, albertypes, antotypes, indotints, photophanes, glyp- 
tographs, and, worse than aíl, photogravnres, this latter in 
the attempt to make them pass for what they are not, /. ^., 
prints from intaglio plates. The beanty of the resnlts 
here shown makes it evident that such deeeption is wholly 
unnecessary. See the teehnieal illustrations, Nos. 376-378. 
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i6. £. Albert, Munich. 

580. The Story of the Seven Ravens and tfae Faithfiil Sister. 
From water eolor drawings by Moritz von Schwind. One of Albert's 
earlier pnblieations. 

17. Albert Friseh, Berlin. 

58Z. Pour portrait 8tudie8. From peneil drawings by A. von 
Wemer. 

18. £. Bierstadt, New York, 

582. Landseape, from natnre, reprodaeed twice, from a eommon 
dry plate negative and from an orthoenromatie negative made through 
an aurantia sereen. 

583. Oil painting. Two reprodnetions, the same as No. 582. 

19. The Art Publishing Co., Boston. 

584-586. Three speeimens, from ehareoal drawings. No. 585 is 
heightened with white by hand. 

587-591. Five Bpeeimens, from drawings in erayon, pen-and-ink, 
ete. 

592-599. Eight apeeimens, from watercolors and oil paintings. 

600-605. Six speeimens, from natiire and plastie objeets. 

606, 607. Two BpeeimenSi portraits from life. 

20. F. Gutekunst, Philadelphia. 

608-614. Seven speeimens, from paintings. 

615. Óne speeimen, from a Ghinese bronze. 

616, 617. Two speeimens, from vessels in motion. 
618-622. Five speeimenSi fonr portraits and one gronp from life. 

21. The Gravure-£tching Co., Boston. 

623-629. Seven speeimens, from paintings by M. F. H. de Haas, 
T. Moran, J. G. Brown, L. Lhermitte, J. Wells Giampney, J. J. Enne- 
king, and M. Theiry. 

22. The Heliotype Printing Co., Boston* | 

630-632. Three speeimens, from engravings. i 

633-635. Three speeimens, from ehareoal drawings. | 

636-638. Three speeimens, from oil paintings. a 

f 39-644. Six speeimens, from bnildings. jj 

23. The Collographic Proeesses applied to eolor- 
printing. Four possibilities for utilizing the eollographie 
proeesses for eolor-printing are illustrated here : (i.) As 
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the gelatine fìlm is rolled up for printing with two inks, a 
stronger and a weaker, snpplied by two rollers, this pecul- 
iarity may be employed to prodnee prints with a tint at 
one impression. The stronger ink in that ease is blaek 
(or brown, ete), the weaker is of the eolor of the tint 
wanted. See Nos. 645-647. — (2.) A eollographie im- 
pression may be printed on a ehromolithographie basis 
in flat tints. See Nos. 648-653. — (3.) A eollographie 
impression from a negative from the painting or other 
oríginal to be reprodneed may be eombined with other 
impressions of the same kind, one for eaeh eolor needed. 
The negatives for the films to be used for these impressions 
may be made from partial drawings executed on paper by 
an artist, like the drawings on stones for ehromolithographs, 
or a separate negative may be made for eaeh eolor, and the 
parts not wanted stopped out, while other parts may be 
strengthened by retouching. See Nos. 654-656. — (4.) 
The three-eolor theor}' may be employed with the aid of 
orthoehromatie plates, one negative so treated that it is 
aeted upon by all the rays except the blue, a seeond by 
all the rays except the yellow, a third by all the rays except 
the red. From these three negatives three printing films 
are made, and impressions from these, in blue, yellow, and 
red, are prínted on top of one another, so that the three 
together prodnee the eompleted pietnre. To these three 
printings may be added a fonrth, in blaek or brown, to 
strengthen the modelling. See Nos. 657-662. 

645-647. Porbes Lithograph Manufacturing Co. Three spee- 
imens, one from a drawing, two from prints, in blaek and a tint, printed 
at one impression. 

648-653. The Heliotype Printmg Co. " Helioehromes." Six 
speeimens, from bnildings. Gelatine prínts on a ehromolithographie 
basis. 

654. The Art Pnblishing Co. One speeimen, from silver spoons. 
Five príntings, the prínting fìhns for the tints made under negatives 
stopped out in the parts not wanted. 

655. J. L6wy, Vienna. One speeimen, from an oil-painting. 
This is a eombination of photolithography and gelatine prínting. Three 
stones, one for red, one f or yellow, and one f or blue, were made by 
means of three negatives stopped out aeeordingly, and to the eombined 
impressions thus obtained were added several impressions from gelatine 
prínting fìlms for the renderíng of the more delieate hues. The appear- 
^nee of bnish tonehes is due to embossing. 
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(c.) RELIEP PROGESSES. 



656. Meissner ft Buch, Iveipzig. Marine. From a water- 1 
eolor. }• 

657. E. Albert, Munich. Three prooís from three gelatine prìnt- | 
ing fíLms, prodneed nnder negatives made with seleetive eolor-sereens, ' 
as explained above, and intended to be printed on top of one another. i 
The impression from the red plate is, however, printed in blaek. As j 
Albert was one of the fìrst to apply the three-eolor theory to gelatine \ 
printing, speeimens of his work are partienlarly interesting. 1 

658. èsSa. E. Albert, Munich. Two landseapes from paìntings, j 
eaeh prínted in red, blue, and yellow, as above. The smaller of the two ] 
was published in 1878. The Ìarger ìs out of register, and prínted too ^ 
strong in the red. . 

659. E. Bierstadt, New York. " Ghromatotype." From an oil j 
painting. Four príntings, blue, yellow, red, and blaek. Negatives made - 
throngh seleetive eolor-sereens, as explained above. I 

660. E. Bierstadt, New York. " Ghromatotype." Fromawater- 
eolor. Three príntings, blue, yellow, and red. Negatives as under No. 
659. No retonehing on either negatives or prínts. 

661. 66a. E. Bierstadt, New York. " Ghromatotype." Two 
attempts at portraitnre f rom lìf e. Four príntings, biue, yellow, red, and 
blaek. Four negatives at one sitting, made as under No. 659. 



1 



In frame 97 are grouped together some speeimens by 
early workers in Europe and in Ameriea, regardless of 
methods used or resnlts reaehed. The other speeimens 
are elassified as reprodnetions of Work in iines^ dots, ete, 
that is to say from originals such as pen drawìngs, peneil 
drawings, proeess drawings (see Division E), engravings, 
ete, which present lines or dots or an irregnlar grain on a 
light gronnd, Half-tone in grain^ that is to say, reproduc- 
tions of half-tone originals by proeesses in which no sereens 
are used, Sereen Froeesses^ and Stipple Proeesses^ which latter 
involve the breaking up of the flat and gradated tints of 
the original by meehanieal means. Hnsnik's " glnetype " \ 

is plaeed by itself after these proeesses, by reason of the ~ 

material used for the printing form. The applieation of | 

the relief-proeesses to eolor-printing concludes the division. é 

I. Paul Pretsoh, London. Pretseh's relief proeess í 

is based on the same prineiple as his intaglio proeess (see 
p. 73), and eovered by the same patent of 1854. All i 

the speeimens here shown were given by Pretseh himself 
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to Mr. J. W. Osborne, and the writing on No. 663, which 
is probably the earliest of the four, is also by him. It 
will be seen that it is distinetly elaimed that the bloeks 
from which these impressions were printed are " absolntely 
untouched by the graver." 

663. Reliquary. From a photograph from the objeet. 

664. The Village of Rivabellosa. From a photograph from 
iiature. 

665. Pope's ViHa on the Thames. From a photograph from 
nattire. 

666. Seene in Oaeta after the Explo8Ìon. From a photograph 
from natiire. 

2. Henri Garnier, Paris. See Nos. 404 and 405. 
The speeimens here shown are from Blanquart-Evrard's 
" La Photographie," Lille : 1869. 

667. Plafond du Lonvre. From an engraving in line. 

668. Vue du Baptistère LouÌ8 XIII. From a photograph. 

3. Eduard Heidenhaus. " Photographotype." De- 
tails of proeess not known, 

669. Portrait of Ingre8. From an etehing by Masson. 1867. 

4. Gharles Henry, New York. Henry's proeess was 
a transfer line proeess. The original was eopied on photo- 
lithographie transfer paper, by Osborne's proee^s (see p. 
64), transferred to zine, and then etehed into relief. 

670. Reprodnetion of a woodcut, with Henry's annoaneement. 
1868. 

671. Reprodnetion of a woodcut after Doré. 1868. 

5. The Aetinio Engraving Co., New York. Details 
of proeess unknown. 

672. Melanehthon. From Durer's engraving. 1871. 



WORK IN LINES, DOTS, ETC. 

6. The Moss Engraving Co*, New York. Swell- 
gelatine proeess. See No. 383. 

673. Six speeimens, from drawings, engravings, and laee. 

674. Ten speeimens, from ehareoal, erayon, and peneil drawings. 
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7. The Photo-Engraving Co., New York. Etehing 
proeess. 

675. Three speeimens, from drawìngs in lines. 

8. The Art Publishing Co., Boston. Etehing pro- 
eess. See No. 379. 

676. Nine speeimens, from clrawings in lines and on grained 
paper. 

9. Crosscup & West, Philadelphia. Etehing pro- 
eess. 

677. Three speeimens, from drawing on grained paper, from 
wood-engraving, and from laee. 

10. The C. L. Wright Gravure Co., New York. 

Etehing proeess. 

678. Siz speeimens, from peneil drawings. The impressìons 
shown, on Japan paper, were prìnted on the steam press for Messrs. 
Bates, Kimball & Guild. 

HALF-TONE IN GRAIN. 

11. Pennington & Co., Philadelphia. These speei- 
mens are interesting as representing a rather early, al- 
though not very successful, attempt to produce work of 
this kind in the U. S. Details of proeess not known. 

679. Pour speeimens, from photographs from natiire. 

12. The Art Publishing Co., Boston. "Mezzo- 
types." See Nos. 381 and 382. 

680. Five speeimens, four from architectural subjects, one from a 
drawìng. 

13. Freneh Work. Probably photo-aquatint in relief 
(" mezzotype," see Nos. 381 and 382) of a veryfìne grain. 

681. From a painting. From " Salon Illustré. Soeiété des Artistes 
Fran^ais." Parìs: 1890. 

SGREEN PROGESSES. 

14. Moritz and Max Jaffé, Vienna. Palented in 
Anstria, Mareh i, 1877. To break up the fiat tints and 
gradations of the original, bolting eloth was plaeed before 
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the sensitive plate in the eamera, or inserted between an 
ordinary negative and the sensitized plate on which the 
engraving was to be made. 

682. Portrait. Fromlife. Published in Eder's " Jahrbuch," from 
a bloek made in 1877. 

15. Meisenbaeh, Munich. Proeess patented in 1882. 
The deseriptions given of the manner in which the sereen 
is used in the Meisenbaeh proeess vary, and it is quite 
likely that ehanges have been introduced sinee it was first 
made known. The present method seems to be to plaee a 
sereen ruled with diagonal lines (not eross-lined) at a 
slight distanee before the sensitized plate in the eamera, 
and, after a short exposure, to turn the sereen, or rather 
to substitute another for it, so that the lines on it run in 
the opposite direetion, and to expose the plate a seeond 
time. 

683. Portrait. From life. Bloek made by the etehing proeess. 
From an antiouncement issued by the Meisenbaeh Co., London, in 1885. 

16. Bonssod, Valadon & Co., Paris. 

684. Dogs. From a painting by De Penne. 

17. Schweizer Autotyp-Anstalt, Winterthur. On 

the dry plates used, and sold to others, by this firm for the 
making of half-tone negatives for relief-bloeks, a sereen, 
either eross-lined or in grain, is developed by the usual 
photographie methods, and over this is laid another sensi- 
tive film, on which, by a subsequent exposure, the picture, 
seene, ete, to be made into a relief bloek, is photographed. 
The result is a " half-tone " negative, which ean be used 
like those made by the other sereen proeesses previonsly 
deseribed. In this ease, however, the sereen, instead of 
being before and at a slight distanee from the sensitive 
plate, is behind and in intimate eontaet with it. 

685 Sample sheet, showing the varions grades of grained and 
eross-lined sereen dry plates made by this firm. 

686. Two speeimens, from a painting and from nature, made with 
the grained Swiss sereen dry plates. 

687. Two speeimens, from natnre and from life, made with the 
eross-lined Swiss sereen dry plates. 
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i8. The Moss Engraving Co., New York. '^Moss- i 

types." A 

688. Siz Bpeeimens, from pamtíiigs and WBshed drawuigs. 1 

689. Nine speeimens, from natare and from life. . 

19. Photo-Engraving Co., New York. 1 



698. Eight speeimens from paintings and washed drawings. 

699. Six speeimens, views from natore. 

700. Three speeimens, two from sculpture, one from maehinery, 

701. Seven speeimens, portraits and groups. 
702^ Seven speeimens, from inseets, ete. 



1 



690. Five speeimens, two from engravings, one from a painting, 
two from nature. 

20. The Boston Engraving Co., Boston. See 

No. 380. 

691. Bight speeimens, one from an engraving, one from a washed 
drawing, six from nature. 

21. The Art Pnblishing Co., Boston. See Nos. 
386-388- 

692. Seven speeimens, six from natnre, one from a bust 1 

693. Six speeimens, from nature. % ^ 

694. Seven speeimens, six from nature, one from a painting. í 

695. Three speeimens, two from natnre, one from a painting. l 

22. M. Wolfe, Dayton, O. See No. 385. r^ 

696. Eight speeimens, from natnre. All made with eross-line 
plates or sereens similar to the one shown (No. 385^), except the last, 
which was made aeeording to Meisenbaeh's method, that is to say, with 
diagonally lined sereens, tumed, at two exposures. 

23. The John Andrew & Son Co., Boston. See 

the frame hung on the wall, over ease 106. 

697. Nine speeimens from washed drawings and f rom natnre. 

24. Crosscup & West, Philadelphia. " Ives Proe- 
ess." This is a sereen proeess slmilar to those illustrated 
under Nos. 385-388, and must not be confounded with the 
earlier proeess of the same name, for which see No. 703. 
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STIPPLB PROGESSES. 

In these proeesses the property of gelatine in its natural 
state to absorb water and to swell up in consequence, and 
the faet that ìt loses this property, if it is mixed with a 
biehromate and exposed to light, in exact proportion to 
the amount of light that has aeted upon it, is ntilized. A 
swell-gelatine relief is made under a negative, and from 
this relief a east in plaster of Paris. The gelatine relief 
was lowest in the parts eorresponding to the darks, and 
hìghest in those eorresponding to the lights of the pietnre. 
The east, on the eontrary, is highest in the darks and low- 
est in the lights. Such a east, or rather mould, is exhibited 
under No. 368. Against it is pressed a gelatine íìlm on a 
glass plate, which has been cut up into lines, or into dots 
by eross-lines, and has been eharged on the snrfaee of the 
lines or dots with printing ink. As this film eomes into 
eontaet with the east, the lines or dots, being elastie, are 
eompresseel in proportion to the height of the relief, and 
therefore produce on it larger and smaller blaek dots, while 
in the deepest parts, where the lines or dots eannot reaeh, 
the east remains white. The resnlt is that the white relief 
is eovered with blaek dots which are largest in those parts 
of it eorresponding to the blaeks of the design, and grad- 
ually deerease in size as the gradations of the original 
approaeh white, From the east so stippled, a blaek and 
white negative is made, which is used exactly as a negative 
made with a sereen proeess would be used. This is the 
original " Ives Proeess," illnstrated by the speeimens here 
shown, under No. 703. It gave excellent resnlts, as the 
speeimens in question show, but it has been snperseded by 
the sereen proeesses. A similar proeess was invented by 
Petit, of Franee. He blaekened a plaster east from a 
swelled gelatine relief all over, and cut throngh its surface 
in parallel or erossing lines by a V-shaped point, travelling 
always in the same plane. The point cut a wider line in 
the highest parts of the blaekened relief and therefore 
removed more of the blaek, whereas the lines grew nar- 
rower as the relief snbsided, and solid blaeks were left in 
its deepest parts, to which the point did not reaeh. It is 
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evident from this, that Petit inust have made his relìef 
under a positive, or else must have made a tnie east from 
the mould fírst obtained from the relief. 

25. Crosscup & West, Philadelphia. The original 
" Ives Proeess." 

703. Twelve speeimens, from drawings, paintings, and nature. 



26. Husnik's " Gluetype.*' A wash-out proeess, sim- 
ìlar to that illnstrated under No. 384, which produces 
printing bloeks made of hardened gelatine. These bloeks 
are said to be very dnrable and able to stand long editions. 

704. Three speeimens, printed f rom gluetype bloeks made aeeord- 
ing to Hnsnik's patent 

RELIEF PROGESSBS APPLIED TO GOLOR-PRINTING. 

See the teehnieal illnstrations, Nos. 389 and 390 (p. 
70. 

27. German work. 

705. Siz reprodnetions of ehiaroseiiros of the i6th and lyth een- 
tury. From Hirth & Mnther's " Meisterholzsehnitte ans vier Jahrhtm- 
derten." 

28. The Art Publishing Co., Boston. 

706. Nine speeimens, by sereen proeess and in mezzotype, from 
watercolor drawings and paintings. Two to foiir printings. 

29. George L. Cowee, Boston. 

707. Two speeimens, from watercolor drawings. 

30. W. Kurtz, New York. The bloeks, from which 
the proofs shown were printed, were etehed on zine pre- 
pared with asphaltnm, exposed nnder negatives made by 
the Meisenbaeh proeess. 

708. Wild Boars, from an etehing after Rosa Bonheiir. Two 
printings. Impressions of eaeh of the two bloeksnsed, printedinblaek, 
are also shown. 

709. Monkeys. From an oil painting. Two printings. 
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7x0. Eight speeimenSi reproductìons of washed drawings. Two 
printings. 

711. From a watercolor by Corelli. Printed in eolors. 

31. Boussod, Valadon & Co., Paris. "Chromo- 
typogravures." 

7x2. Going to Sehool. After £ouguereau. Two príntings. 

713. The Gallant Abbé. From a watercolor by Rossi. Six 
príntìngs. ^ 

714. En Forét. — La Balangoire. — Les Demiers Retranehei* 
ments. — Three plates from the " Figaro Illnstré." Prínted in eolors. 

715. Figaro Illustré, with the design for the eover (printed in 
six eolors), to show applieation to newspaper work. 

716. Bringing up the Gnns. From an oil painting by Gìlbert 
Gaul. Prínted in eolors. 

32. " Sgap," Paris. " Photoehromotypographie." 

717. A Rug. Printed in eolors. 

33. C. Angerer & Gosehl, Vienna. 

718. Landseape. Chiaroscuro in four printings. 

34. Autotypie-Compagnie, Munich. Meisenbaeh 
proeess. 

719. Oil Sketeh after Kotsehenreiter. .Four printings. 



E. DRAWING FOR PHOTO-MECHANICAL 

PROeESS WORK. 

The neeessity for a speeial kind of work, known as 
"proeess drawing," arose out of the faet that the photo- 
meehanieal relief proeesses used for the reproduction of line 
work or of work in dots, must have originals, if success is 
to be assnred, which are absolutely blaek in all their parts, 
without any admixture of grays. Some of the reproduo- 
tions shown in this exhibition (see No. 674 and 678, for 
instanee) make it evident, indeed, that excellent resnlts 
ean be gotten even from peneil drawings, but while these 
will do for thoronghly artistie work, and where a sngges- 
tion is sufficient, the nieety of execution and elearness of 
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statement more generally demanded eannot be attaíned 
nnless the originals to be reprodneed aeeommodate them- 
selves to the exigencies of the reprodneing ageney. In 
the light of the explanations given on the preeeding pages, 
it will not be diffienlt to nnderstand these exigencies. A 
negative, to give good resnlts for relief work with either 
the etehing, the swell-gelatine, or the wash-out proeess, 
must be simply blaek and white, that is to say, it must 
present perfeetly elear glass in those parts which eorres- 
pond to the lines of the design, and it must be absolutely 
blaek and dense in those which represent the whites 
between the lines. (For such negatives, see Nos. 323, 
375^, 379^, 380^, 383^, and 384^.) Gray lines, however, 
ean produce neither perfeetly elear glass, nor perfeet 
density. They will be represented in the negative by 
something between these extremes, that is to say, by a 
thinner deposit, which will neither cut off all the light, 
nor allow all of it to pass. The resnlt, in such a ease, 
must neeessarily be one of three things : such gray lines 
will fail altogether in the reproduction, or they will be 
rotten, or, if they eome up blaek and solid, they will be 
too heavy. In either ease, the efFeet will be marred, and 
such beanty as the original may have had will be lost in 
the reproduction. The fìrst eonsideration, therefore, 
which the proeess dranghtsman must keep eonstantly in 
mind, is that all the lines of his drawing must be abso- 
Intely blaek, and that all gradations must be prodneed by 
difFerenee in width of line and differenee in spaeing. 
Several drawings of this kind are to be found in this ex- 
hibition, besides the one shown in the present division 
(No. 725). Of these, Nos. 379^5 and 380^ are free-hand 
drawings, while No. 383^: represents a style of work, in 
imitation of engraving, which is a peenliar prodnet of 
photo-meehanieal proeess dranghtsmanship. (See a repro- 
dnetion of a very large drawing of this kind under No. 675). 
The drawing in question at the same time illnstrates in 
another way a method of working much praetieed for the 
pnrpose. It is executed on a faint photograph, which was 
bleaehed out aíter the drawing was fìnished. As, however, 
it is not always desirable to have drawings in line or in 
stipple executed with the pen or the point of the brush, a 
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number of deviees have been invented to enable the artists 
to make grained drawings quickly and at the same time 
with due regard to the prime requisite alluded to. These 
deviees, — embossed and printed papers, " shading medi- 
ums," ete, — are illustrated in this division. The repro- 
dnetions from proeess drawings which have been added, 
may, perhaps, serve to showthat the eharaeterof thiselass 
of work need not neeessarily be inartistie. No doubt much 
of the process-drawing seen to day is utterly bad. It is to 
be hoped that, as the proeesses have evidently eome to 
stay, a elass of dranghtsmen will be raised, who, while 
thoroughly acquainted with the needs and limitations of 
their work, will be at the same time thoroughly artistie. 

I. Embossed and printed papers. — Shading 
mediums. — Pasting tints. 

720. Samples of embossed and printed papers, made by 
Chas. J. Ross, Burlington, N. J. 

721. Drawing8 made on Ross's papers, with reproductions from 
them. 

722. Samples of embossed and prínted papers, made by Ben- 
jamin Day, New York. — Draivings made on such papers and repro- 
ductions from them. — Fasting tints, i. ^., papers with lined and stippled 
tints printed on them, to be pasted on drawings for reproduction, where 
large spaees are to be uniformly shaded. (In a frame on the wall, over 
ease 93.) ' 

^. « 723. Day's rapid shading mediums. Representation and de- 

^ seription of the apparatus used. 

724. Drawing made with Day's medinms, by Benjamin Day. 

The drawing itself was made on lithographie stone, and only an impres- 

* sion from it is shown. But it might just as well have been made on 

i paper, and therefore sufHciently illustrates the use that may be made of 

j these " medimns " for proeess drawing. 
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2. Proeess drawings, with the bloeks made from 
them. 

725. Drawing, " Beethoven," in absolutely blaek lines and masses, 
executed on Bristol board with pen and brush. — (<z.) The drawing. — 
(Jf.) The bloek made from it. — (í.) Impression f rom the bloek. — The 
Art Pnblishing Co. 

726. Drawing, eover for an exhibition eatalogne, made with wax 
erayon on embossed and printed paper, the lights seraped. — {ja, ) The 
drawing. — (^.) The bloek made from it. — (í.) Impression from the 
bloek. — The Art PMishing Co. 
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3. Reproductions of Proeess Drawings. 

727. Study, after Danìel Hantington. Drawn by Chas. Mettais 
on embossed and printed paper, with wax erayon, the lights seraped. 

728. Moming, after Wm. Rimmer. Drawn by das. Mettais, on 
printed paper, with wax erayon. 

729. Head of an Itaíian. Drawn by T. W. Dewing, from his 
own painting, with wax erayon, on grained paper. 

730. Oetober. Drawn by H. Bolton Jones, from his own paint- 
ing, with wax erayon, on grained paper. 

731. Portrait. Drawn by F. P. Vinton, from his own painting, 
with wax erayon, on grained paper. 

732. Ideal Landseape, after M. G. Wheelock. Drawn by £d- 
mund H. Garrett, with wax erayon, on grained paper. Seraping in the 
elonds. 

733. Studio of Wm. M. Ghaae, from a sketeh by him. Drawn 
by Ghas. Mettaìs, with wax erayon, on grained paper. 

734. Study, after Trmnbidl. Drawn by Ghas. Mettaìs, with wax 
erayon, on grained paper. 
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